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REPORT. 



OPFIGKE'f 



"TO THE RIGHT HONOURABLK SIR CHARLES 
AVENTWORTH DILKE, BART., M.P., PRESIDENT 
OF THE LOCAL GOVERNMENT BOARD, 

Sir, 

In supplement to the Board't* Twelfth Annual Report 1 
have the honour to submit to joo an account of the more s«pecifll 
proceedingii taken in your Medical Department during the year 
1882. 

I. — VACCmATION. 

(c) Analysis made in the usual way of the returns of local vacci- ^«<^*i»»iu»ou 
ttation oflScers, with regard to children whose births were registered 
in the year 1880, shows, except as regards 4*69 per cent, of tlie 
Itirths, the vaccination of all the (*hildren born in England and 
W^nlea during the year to l)c accounted for in the hjcal registers. 
Owing, in chief measure to the more mo%'eable character of the 
population of the London parishes, the cliildren born in the 
metropolis habitually show a larger proportion of omissions than 
children bom elsewhere in the kingdom, and dm'ing the year 1880 
this proportion amounted to 7 per cent, of the births, while, 
'friong those born elsewhere, it reached to 4 J per cent, only. For 
r,\tni'raetropf>litan England this per-centage is the same as that 
for the preceding year; tor the metropolis it is smaller than in 
1879. 

(6.) During the year 1882 public vaccination, with which the in5|icci>.wi. 
Hoard is more particularly concerned, was as usual supervised by 
the inspectors of ihe medical department, and 284 unions, com- 
|»riMng 1,350 vaccination districts, were visited in the yeiir. 

Awards of money from the Parliamentary grant were made on 
the recommendation of the inspectors to contractors for public 
laccination in respect of 751 *>f tliese districts. In these ihe 
public vaccinaturs had, according to inspectors' reports, discharged 
in a satisfactory manner the duties imposed on them by their con- 
tracts with the guardians. In other districts there had been more 
or less of departure from contract duty; or, fur some other cause, 
an award could not be made* 



IL — Secueitt in Vaccination. Insthuctions to Public 
Vaccinators. Foreign Vaccination. 

In my last report, when demonstrating a saving of 123000 lives ^^"^llUicJi 
i>f London children that would » l>ut for vaccination, have been 
^-.acriticed to small-pox in 1881, I had oecadon to mention 12 
deaths registered as having been caused by cow-pox and diseases 
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occurring aft or vftccmation in London during the mmc ponod 
and T stilted that inquiry into the facts of the sevend deaths had 
shown that the cauBe of death was, with hardly an exception, 
erjsipelaa. The Registrar Generars Report for 1S81 has i^moe 
bean issued, and it shows the mortality registered as from cow- 
pox and conJitions regarded as oflFeets of vaccination, was,, for 
England and Wales with a population nearly rieven times aa large 
as London, not quite five times the amount ascribed to such causes 
in London in 188L 

During the year 1882 inquiries were held by inspectors of the 
department into rases of fatal erysipelas, occurring after va* 
tion, at Norwich and Derby. The results of the Norwich in'i 
have already been fiulmiitted to Parliament. In the other case, 
a proved '•loveiiliness on the part of the vaccinator led to the con- 
clusion that septic infection had probably been conveyed by somt* 
dirty appliance used in the operation. The operator was fon* 
sequent ly required to resign his appointment as public vaccinutor. 
Inquiry was ako made as to an alleged death by vaccinal 
sypliilis at Wolverhampton ; here the svphilia was certainly not 
ronvejed by the vaccination, but was congenital in the infant. 

The Board's Instructions for Public Vaccinators are designed 
to attain the greatest efficiency of vaccination while avoiding all 
risks incidental to the operation. These instructions are, by the 
terms of their contracts, binding on Public Vaccinators, and a? 
the reports of the me^Ecal inspectors show, they have usually been 
obeyed by the contractors, tSerious disobedience to them waa 
but rarely met with. But, as there arc still some vaccinators, even 
some few public vaccinators, who do not vaccinate in the most 
efficient manner, ?o there are also some who neglect to take the 
full measure of precaution which, as practitioners performing an 
important operation upon patients^ they ought to take. 

The occiu*rence3 at the Norwich Vaccination Station in tlie 
summer of 1S82, have shown the necessity for intn>durin2( 
another formal instruction into the Board's code. It is de^» ''^* "^ 
to prevent the accidental inoculation of any trace of 
matter, and thus to reduce the risk of erysipelas or h^ 
disease. It enjoins the vaccinator never to use a {^>oint$ gla 
tube n second timej cither for the conveyance or the storage vt 
lymph. 

For the prevention of accidental inoculation of syphilis during 
vaccination, experience shows the precautions nt present f ' V^ ' 
in the Board's Instructions to be sufficient* Expcri 
indeed. Dr. Cory has recently succeeded in communicating lo 
himself sypliilis with vaccine lymph unml^xed with blood, but ho 
did so only by purposely setting aside two precautions of the 
Instructions, and setting them aside in such manner as no me-'^ ' 
practitioner is likely by any nccident or carelessness to inv 
His experiments are the subject of an appended Report (Appendix 
A,, No. 70 

At the instance of the Board inquiry has been made by the 
Foreign Office as to the laws regulating the practice of vaccina- 
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iiou 10 the «>veml countries of Europe. In the appendei^l paper acfiDicit. 
(A., No. 6) IB given the j^ubstance of the rofilics, together with a ^rkU^'? 
variety of infonnatioii rei^pecting the actual oKservanoe oE vaccina* 
tiop and the previtlcnce of smalKpox. A general increase of 
alringency in requiring yaccination is observable in the laws of 
various countries sinee the serere epidemic of ^mall-pox in 
18|0-7L Throughout the German Kinj»ire the operation has 
been obligatory since 1875. On the other hand a proposal for 
uniform compulsory law throughout the Swigs cantonM wa? 
rejected by the popular vote in 1881, the eantons ohjecting, it 
tTOuld seem, to transfer to the Federal Government wliat they 
regarded a^ being their own legislative functions. 



IlL — National Vaccine Establishment. 

(a.) Humnnhed Lymph, — The cnetomaiy Supplies of this lymph sumjI^-ot 
were received io the National Vaccine R*tublishment during 1882, Ln^JZ!"*^ 
They were derived from certain large juiblic stations at which 
during the year an aggregate of 24,391 priuuiry vaccinations were 
t>erformed. Charges of lymph, selected by the experienced 
raccinatore of these stations were received to the number of 
5,089 poiat«* 40 glasses and 13^861 tubes. A further number 
of 8,05^ tubf^ was received from certain appmved public 
vaccinators in supplement to the uhujiI sources of supply. These 
charges -vere all examined within the department iiud were 
distributed in response to 9,142 apjiltcations, princi[i3illy for the 
parjioee of commencing local series of vaccinatii^nw. Representa- 
tions as to irregularity or abnormal tiymptnms in the course of 
<hc resulting vact inations were received from i?ix of the applicants. 

(/>.) Animal Ljjmph. — With my account of the proceedings of of iiaim»Uymnh* 
the Medical Department during 1881, I presented a Report by 
0r, Cory on the earlier proceedings of the Animal V^accine Inj^tl- 
ttjtion established in that year by the Board* The biisiQep.^ of 
that iui^titution has progressed satii^factorily diuing 1882, in spite 
of certain diilfieultieH introduced iuto its^ working by the prevalence 
of foot-and-mouth discftsein the country. In an appended Report 
(A*, No. 3} by Mr. Shirley Murphy, who has recently hvx^u tictiucr 
for Dr. Cory, the history of the tjperjitions at the Ljiud/s Conduit 
Street St at 'on Is Cfmtinued and brouuht down to the end of 
Marcli 1883. Tlie chief practical interest in thi^ report consists in 
the in4!ication5 that are beginning to appear that there 18 nuich 
lesa difference than has heretofore be n supposed between calf 
lymph and humanized lymph. Certainly (be care and judgment 
wanted for propt*r selection of lympli in the ca^e of the one are 
wanieJ in the ease of the other ; as in the ithiifl, so in the cnlf, 
there are peculiariries of individuals to be appr^hmded ; impf rfoct 
«nd irregular vehicles to be avoided ; development of special 
r-harrtctera in the lymph during sucresHiA'e cullivations to be 
wnlcLed for. And, nnder the actual conditiiins of lyuiph selection 
and of operation observed at Lamb's Conduit Street and at Surrey 
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Chapel reppeotively, there Ims recently 80<?nie«1 little to choosii 
betwecm the one and the other kind of lymph, either iu roi^peet of 
iDsertion euceei^a or hi respect of local tmd constitutional effect 
produced ; furtherj the lufltieoce of storing upon the uctiWty of 
the lymph, at one linie believed to be more rnpid nnd moPi^ 
pronounced in th-j case of the c-ilf productj is now appoariug to be 
not ¥ery different in the case of hnmanized lymph and calf lymph. 
But more extended experience will have to be obtained liefol*e an 
identity of the two kinds uf lymph in these several reBpects can 
be affirmed or denied. 

Between the opening of the LamlVe Conduit Street Station to 
April 188*2j and the end ot the year 3^655 point.s and 471 tubes 
charged wnth animal lympli were sent from that station to the 
National Vaeeine Establishment Applications for this particular 
kind of lymph to the number of '>89, were received in the e.Htah- 
lishment ; and, mostly in reply to the?*e ap]*lications, 2^72 charged 
pointi?, and 270 tubes? were sent out. Some animal lymph woa 
also supplied for rhe uae of the army an*l navy; but for rhe most 
part these services were supplied with humanized lymph. Very 
little information as to the results of vaeci nation with animal 
lymph, or as to it^ specialJ ties', has been afforded by those to 
whom it hns been sent. 



hoc%\ itictliejiJ 






rv, — Local Inqltiries by Medical Inspectors, 

Inquiries an to locsil prcvalencea of disease were undertaken ia 
31 iat^tances and extended to the districts of 46 sanitary autho* 
rities* Tliey were most ii^^ually called for by local requ»- 
complaint made on the occurrence of some <^'pideinic di^^ 
They had concern most commonly with dijihtheria or ejiieno 
fever ; in other cases with scarlatimi, typhus, diarrhcea, and 
?mall-pox. 

The Board have hitely, at the iostance of some ofliceri> of 
health and oihers interested in sanitary knowledge, given sanction 
to a new j>ractice in respect of thi^ class of reports. Such of them 
as are ju<iged to contain experiencca of more than local inti r< >5t 
are now placed on sale, ub Stationery Office pubii cations.* 

(«.) A very remarkable experience of diphtheria is recorded b^' 
Mr. Pnwer (Appendix A., No. 8j from the parish of Pirbright, nciir 
Guildford. ()n four succesi'ive occasions, vvlnle the villap^c school 
was o])en, well-marked diphtheria appeared among the scholars, who 
carried the disease home to their resjM?ctive families ; and this* 
although the school premises were free from recognizable aauitary 
defect, and although the school was not, after its fir^t clo^tire^ 
re-opened until tlie disease had seemed extinct in the parish* and 
careful nieasurcd of ditiinfection had been used. There did indeed 
appeiir indirationa that the actual bringing together of children 
was reepoDnihle for a serioug specitic fjuality attaching to tbroaC 



* These publications are sold by Knigbl aod Co,» 90, Fle€l Stxi-et j Shaw ftii4 
Sons, Fetter Latie ; Hatiden, Best, acd Co., 227| Straud ^ P. S. Kipg and Soxu Kll^ 
Street^ WeilnoiiiBter, 
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fiilmentt^ which othen;>"ise would have l>eoii trivial, Mr. Povver*ji oiflcEu'a 
report IB worthy of tfie most attentive study, particular! j by those ttBP<mT. 
who have op jiort unity of watching the behn.viour of diphtheria in 
rural comnmnitie*?, 

(A.) Of late yenrs, since iiiediL-al practitioners have given attention tj^prt-u J c4' 
lij the means of distribnlion of ixifectiotii* dirteat*es, an ioerea-^ing tS'k^*^*** ^^^ 
number of local outbreaks of enteric fever, of scarlet fever and 
of diphtheria, have been lecoji^ised as spread through local com- 
tnunitie.s hy means of niitk. In such outbreak!*^ contamination of 
llie milk by the material of specific disea^ne derived from some 
antecedent case in the human j^ubject ha.^ been of necessity the 
firflt explanation that has offered itself foi* acceptunee ; and in 
mjiBV »uch outbreak 3» thiij cxplanati<»n has appeared valid and 
tiiitficient. But, in outbreaks of t*carlatina more ct^pecially, such 
ft hypothesis of the manner in which the milk may have obtained 
it;^ Hjiecifie qoality has not always accorded with the observed 
facts ; and not unfrecpiently it has apjicared, doring recent 
«^pideniics, th^tfor all we can affirm to the contrary the endowment 
of the milk with harmful attributes may be an affair of the very 
-V ^^niof the animal rurnishing tlie milk. A notable illustration 
I lis class oT outbreak is given in an appended j^aper (A., No, 9), 
ifere is an account nf scarlatina in several London districts ap- 
pearing at the »ame moment among many consumers of a particular 
milk and not among their neighbours. It can be said that the 
milk wad unquestionably the vehicle of the epiriemic : yet the 
liNi-.-ry of that milk could be traced with a good deal of assurance 
from ii* leaving the c*ow at a Suney farm to its delivery in houses 
of central London, and no m*'t!iod by which it could have received 
the infection of human scarlatina was to be suggested aa in any 
^t\y probable. Thus, a hy pothesi^i that the milk actually possessed, 
At tlie moment of entering the [Kiil, the power wliieli it as.suredly 
had of [irodneiiig st^arlatioa in the human Siubject, furced itself 
liTfun ronsiileration ; and, although indeed tlie thing was beyond 
mary experience, such a hypothesis was i*een to accord with 
Tji* obj^crved faet^ of the outbreak. In this position of the question, 
re-earch into the liability <*f the cow to suffer fi*om disease of a 
nature allied to scarlatina has lieen begun for the Department by 
Dr- Klein. He has found thai a cuw, bavintr recently calved, 
vthcn inoculated experimentally with human scarlatina, is 
afiected by an aihneni which is transmissibUv after the manner 
of «iu acute specific disease, to dogs ; that this ailment in 
ilie cow is not aceoni|)anied by any marked feYQV, does not 
take her oiT her fuod, and does not alter the quantity or 
vif^ible characters of her milk, (ts symptoms are not .such as 
wouhi be recognised as fijrbidding the msu of the cow for daii-y 
[ut! puses* Further inquiry is wanted to show whether the 
aotinat h liable, without such artificial inoculation, to suffer from 
sioiilar ailment proper to her own system. 

I r.) At Bangor, in June 18B2, enteric fever, which had previously ^^"^Ji^JJf^'" 
bren of occasional occurrence only in the city, suddenly assumed 
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serious proportions, and wn-8 the subject of iii\'<*sligfttioti for tbe 
(lepaiimont by Dr, Barry* He obtninrd vpry t^troiig cirrum- 
stnnti»al cviilence that tlie public wutt*T s^upply \m\ cm a particular 
oiNM'^icm become poUuled by river water flowing over the filter 
beds and canying with it tho accnirmdnted dirt tVoni the filteritt^ 
surface and also escrementa that had been ilii^f 'barged iuto t1 - 
river ; there wan reason for believing that ftmong the hilUv 
tbe di&eiinrgea of eertaiii enteric fever case?. Upon iheren;, 
of this mechanism of the fever distributjon. efficient sltips fur 
securinfj the A^ater-s^upply against further poUution were adopt e<l, 
ami the epidemic rapidly declined, but not until it bad eaujMsd 
548 cai^e^ i)f f*ickness and 42 of death in Bangor and its immediate 
neighbonrhooil. Dr. Barry *s report forms one of tbe appendtu! 
papers ( A», No. 10). 

(</.) Two smaller outbreaks of the same disease that wei'e tbt? 
subject of iutpiiry by the department during the year exhibited 
peculir»rities of moie thau pasi^ing iiiteres't (Appendix A., Noa. 11 
and 12). The one occurred at Norwood, u:^ar Uxbridge, theotlier hi 
Sher!)orue, in Dorsetshire. They birth Ittustrate inHtruclhijly, biik 
in different ways> how greatly the prevalence of this fever is aa 
affkir of luCid sanitary ad minis tration- 

(e.) In tho present volume I have included a report by Mr. 8poar 
upon au inquiry, begun duriug the first quarter of 1883, sts to the 
occurrence of malignant pustule among persons engaged in the 
London liide and slda trades. T\\^ di.-caee is tbe external mani- 
feslntion of that anthrax which has ab*eady been the siubjcct of 
report to the Bimrd as it has appeared among horsehair workera 
at Glasgow and among woolsorters at Bradftn*d and other districts 
of Yorkshire (Medical Officer^ Reports, 1878, p. 321, and 1 880 
p, GO), It is now recognized as of occasional occurrenee in the 
metropolis, more particularly taking patients to Gny'e H'iSpil^ 
from the tanj'arde of South wark ; but, as in other town>«, bring 
prnctic-illy re,itricted to those whose occupation liringe thcui inta 
contact with torcign bides or like products. Particular consign* 
ments of Chinese ox hides appeared to be specially concerned 
with the cases now recorded* I have already, in my report for 
1880, considered the nature of the measures c:dculated to ^ 
the ri?^k of this disease among woolsorters: and soniC i' 
suggestions ap|>licable to the circumstances of tlie trade in hiiies 
are made by Mr. Spear in the present report (Appendix A.. 
No. 13), 

(fV) In addition to inquiries about prevalences of disen^*, 
inspectors of the Mcdicid Department have made 23 other visitd 
to tbe districts of sanitary authorities, in cases where tbe Board 
desired to liave skilled obscrration respecting some matter con* 
cerriiig tbe hceiltb of the district, or to convey to a sanitary 
authority their views respecting some medical questioii involved in 
locjd health admiuistration. In 15 of these ini-tances tbe visit liad 
reference to proposals for the provision of isolation hospital*^. 
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I V* — Otuer Admixistrativk Pkoceedings. 

I I do not proiKJse on the present occasion to refer otherwise tlian 

fr " io the fnnctloije \^^lh which your Medied DepsirtmeDt , 

' 1 J of adv^Lsing on questions concerning health and dit^cune 'j, i'^»' 

irieo out of the Board's daily relations with sanitar^v autbo- 

' and others, During 1882 the fimctione involved some 

) recorded references to the Medical Officer; witli the exami- 

-a of many hundred of reports — anmiul and special— made by 

health officers, con eu It at ion e on plans for hoepitid?, on 

' for byelaws, for siunitan' works, for appointment of 

inda variety of other matters, I confine my observations 

r this head to some few important proceedings in which the 

J I l^iiTtment was more prominently concerned. 

During the year, the Board directed inquiry into the sani- 2^™!?^?'*' 
Liry aspects of British immigration and emigration practice, mqinry. 
more iinraediate occajsion of this inquiry wan found in 
jH?utations from the United State?^ that amalhpox was 
/ed to have been imported into that country by immigrants 
- ..; Iiurope, 

This inquiry, entrusted to Dr. Blaxall, took into account the 

cjtnenta of British and liish population to various colonies as 

as to foreign countries, and nho coneidered the practice of 

n from the Continent of Europe to the United Kingdom 

^.^3 Great Britain on the way to North America. It 

lined the conditiona of travel and lodgment of imruigrants 

intendinfjj emignmts and also the sanitary arrangements on 

1 of emigrant ?hipa : and Dr. BlaxaM has brought back a mass 

' I inforinaHon respecting the precautions actually taken at 

i ^embarkation, in lodging houses, at ports of dqmrture and 

ird; for maintaining health, for detecting lurectious dii^ease, 

...Ml i.ri ^'uarding against the spread of infection. Dr. Blaxall's 

Be|x>rt (Ap)»endix A,, No, 14) slr.ws a great amount of intelligent 

t ' J hi bestowed upon the business of imraigration find emi- 

III Its commercial aspect, and a great and always increasing 

int cjf holicltude given, by those who under tnke t!ie responsi- 

....icd of directing emigration^ to the hculth of emi^rsmts as well as 

:m the mure obvious^ conditions of their comfort. It has appeared, 

iilt, that the quantity of proven tidde sickness spteaJing 

tnt ships leaving the Ignited Kingdom or transmitted 

their agency cannot lie reckoned ne large, when the 

. ual conditions of the people are taken into account. He 

not give 80 favom-able a picture of the arrangements made for 

/ infectious disease among persone arriving on our shores 

jlinental coimtriei?; and lo this light his report demands 

Mivful consideration of the sanitary authorities of our own 

I)f, Blnxidl points especially to the lack of organised relation 

''■•••. et*n shipping companies and sanitary authuriticie, and to the 

fiir one and anotlier measure of co-opcraticjn among tliese 

:<i*ite», ttnd he h particularly anxious for regular medical inspec* 
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tiou of foreigners knrlirjg in Eoglirih ports. The vnrious guggei- 
tions which Dr. Blaxall has made lor improveuient in our ennitary 
practice in ports and on shipboard have the i*anction of his old 
naval experienct-, and he does not foresee any rerd difficulty in 
the attainment of them in practice Referring for details to Oi« 
text of the report^ I need only observe, further, that Dr. BlaxalFs 
represent atiouB have already been the means of introducing useful 
securities to health in one or more of our English porta, 

Dr. Bsdlaid was engaged during a certain portion of the year 10 
a continuation of hiys investigation of infantile diarrhcea in England, 
and the condilions^ of its prevalence and fatality, with the object 
of gaining some insight into the causes of the disease and the tn cans 
of Its prevention. 

I need put forward no excuse about the length of time over 
which his inquiry is extending. The importance and difficulty of 
the work may be judged of, when it is recalled that this infantile 
diarrhoeaj nuinifet?ting its whole intensity during a very few weeks 
of the year, is fatal on the average to 15 uut of every 1,000 
diihlren born in England and Wales, in j>ome years to double ob 
many as in other year«i ; that there are some towns where it^ 
average mortality closely approaches 50 out of every 1,000 
children born, and where its mortality in some years is three vr 
four times what it is in other jears ; and lastly, that before 
Dr* Ballard's inquiry hardly an effort had been made to under- 
stand the disease, its obvious asBOciatiou with hot w^ealher havitii^ 
been almost all that was recognised in regard of its cause. 

During the year I882j in addition to my n^^ual report on tho 
curreut work of the Dojmrtnunit, 1 had the lionour to present to 
your predecessor a paper on the IT^e and luHueuce of Hospitals 
for Infectious Diseases* In this paper 1 recorded the results of 
inquiries made by Dn Thorne and Mr* Power into the conditioxxs 
for the greatest usefulness of sucli hospitals regarded as phices fur 
tlie treatment of patients and as institutions f^ir the protection of 
communities against the spread of infection, I had to take 
account of certain drawljacks to the usefulness of hospitals that had 
lieen met with in practice, particularly in the practice of London 
ho?^pitals for sma!l-pox. It had appeared from the c^xperience uf 
one of the liospitals of the Metr(>politan Asyhuns Board tlint 
small-pox had during successive years exhibited a power of ex* 
tending from the hospital to itie houses of the neighbourhood ; 
and this, not by reason of faults in administration, but, o^ it 
appeared, by the dissemination through the atmosphere of smjiU- 
pox material from I he %"ery hospital itself. 

The Royal Comnii?sion which was appointed for the investiga- 
tion of this subject as it affected the Metropolis has very critically 
examined the evidence collected by Mr. Power in his Fulhaui 
Hospital inqidry, and has given a virtual acceptance to Mr, 
Power s facts and inferences. And further extenrJing its rnvestiga- 
tions to the experience of other metropolitan smalbpox hospitals^ 
the Comroiasion has arrived at the more general conclusion " that 
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** large t*niaIl-pox hospitiiL? iu populous neighbuitrhoocU hnve 
** proved appreciable tources of inflection'* to iheir ueighbour- 
hooti*» — 

The rc^port of thi> Coramissiou wiir^ presented to Pnrlianiont m Rvpariof 
Auyit)?t 1882* It coDtrtins=j cm ibe one bnntl, certain practical 
recommendiitiiinji which have For their primary object to Hecure 
a more t-tHcient management, under the auspices of the Metro- 
politan Agjlums Board, of infeetioua di;5ease occurring among 
the inhabitants of London ; and upon this section of its recom- 
niendnlious your Board will be advised by Dr. Bridge?. On 
the other hand^ the report of the Commi^^ion contiuns uuirli 
impurtaot matter of interest for }'Our Medical Department. It 
coDiiiderij how |Kjpuhvr iibjtH'tions to infeetious liospitals can best 
bo removed, how such hospitals may be utilized for the- greatest 
advantage of com ni unities, ^Yllat facilities cim be obtained for tbt* 
acxjuidtion of hospital suites, and wlmt securities agaiiLst sudden 
int4Trupti<jii of huspitid operations ; and further it refers to tlie 
pruhribility of attaining, by the adoption of variout? preeautiuut^ 
and contrivances in the administration and cou& ruction of small* 
pox hospitals, zi fuller assurance of safety to neighbouring 
dflellingp. 

A re-isHue of the niemoranihim of the Medical Department ** On .MtMmnuniH 
tbo Provision of Irdeetious Diseiu^e Hospitals" is now in courj*e i>fw^nKiif 
of preparation. Based, like tht* former i^sue^ upon the experience 
gathered by tlie Dc|jartment from the uctual working of such 
hij!4pitals i'l English communities, and having now a longer and a iw to in»ii»toi*i 
wider experience as its basis, the meinoranduiu is designed for the 
ASsiatnnce of local fanitary aullioritiea ihrouglmiit the kuigdon*. 
In the preparation of this memorandum regard is had to the 
advice of theRoynl Commission on Mctropohtan Hospitals, 

Mention was made in ruy last report of the new Code of the 
Kduc^tion Department of the Privy Council, iesued in March 
18^2, nnd of the power conferred upon sanitary autliorities, by 

Art. 98 of the Code, Ui direct precautions to be taken with the "' ""^'' 

*fh)eci of preventing the spread of infectious disease by means of 
public elementary schools. A gnod deal of experience has already 
Lcea gained in your Medicid Depiirtment as to use of one or another 
measure of this kind, and as to the conditions under which it is 
d arable in the interests of health to exclude scholars couung 
.n.iu infected houses, or, on the other hand, to close the schooh of 
a district. I have placed in the Appendix (A., No, 15) some memo- 
randa embodying this experience, in the hope that they may 
prove helpful equally to those authorities of a district tliat are 
r^argeci with its education and to those whose first care is for its 
1: .dth. 



VI. — Auxiliary Scientific Investigations, 

Dr. Klein has continued his investigations into the relations of mieru'-oranLint 
pathogenic bacteria, with the intention cf further testing the ex- ^^^ i"^'*'i»' 
pectation held out by M. Pasteur and others of a general law. 
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applicable to all kinds of virus, that it may be possible to produce 
for every infective virii«?, an attenunted form of it whicb shall be 

capable of inoculation into susceptible an iinaU, availing to priKluoc 
in them a modified form of tlie infective disea^-e protective thence- 
forward against serious attack of the disease, (Appendix B*, 
No. L) 

Again experimenting with t!ie bacilli of anthrax. Dr. Klein has 
extended his obdcrvatione to eheep, but with results in the main 
negative. In some way or other bis anthrax " vaccin " diflFers from 
that which has been produced by M, Partem*. One cultivate, grown 
at 22"^ C did indeed, when iiioculateJ into a t^heep, give ihe U) 
a slight illness, iifter recovery fmm which the sheep was not 
6ii8ceptible of the dii^ease. But for the mo^t part T>i\ Klein'y ex- 
perience on sheep was similar to his previous experience with 
rodents ; either he obtained no result whatever from inoculatiOD 
with his artilieisil cultivate, or else the animal was killed by it, as 
it would have been by inoculation with the ori^iniil anthrax. 
Dr. Klein places on record, however, one observation that mxy 
prove to be of lar^e pathological interest. In hi.-* experiments of 
this year he uaed the bloud of a mouse dead of anthrax for inocu- 
lation Into three sheep, with the result of producing in each sheep 
only a slight con^^titutional disturbance, after which the material 
of virulent antbrnx could be inoculatt-d into the sheep without 
effect upon it. Here, apparently, through the influence of change 
in the species of animal intermediately used, he did procure a 
'* vaccin " that had the desired ability, f*ueh as he had i^ught, with 
very imperfect success^ to obtain by any of the metliods of artificial 
cultivation that he employed. 

L>r Klein further reports the results of his experiments with 
certain artificial cultivates issued from M, Pasteur's laboratory > 
and sold as '* vacein charbonneux/' Tubes of this materiid, 
obtained from M. Pasteur's agent, JL Boutroux, of Paris, were 
used for the inoculation of sheep, guinea'pigf', and mice. Of the 
specimens received by Dr Klein, those sold as ** pix^mier vaccia *' 
proved to be in most instances inert, even on the rotlente; not 
availing to protect them again^'t death by snbsequent inoculation 
with anthrav material; while the animali^ that were aflFected at all 
by this premier vaccin were affected fatally by it. The effect?i 
of inoculation with the "deuxieme vaceiu '* were more inten^je, but 
otherwifcie were similar to those observed in the use of the premier 
vaccin ; either the animak wexe affected by it very little or not at 
all, and were left as susceptible as before to the fatid disease j or 
else they were killed by the anthrax which the " deuxieme vaccin " 
itnelf produced, Obviou^^Iy the particular sped mens obtained from 
M. Boutroux had not the power claimed for them, of caui^ing a 
modified and protective form of anthrax, and it cannot but be io- 
ferred that the substance?^ issued from M.Pasteur's laboratory are 
extremely uncertaLu in quality. Probably the conditions for the 
manufacture of a true attenuated anthrax-virus are nnmeroms^ nnd 
arc not all understood even by M. Pabteur himself; and this ninkt- 
it more a matter for regret that the precise details of the methods 
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which he adopts are not yet published by M. Pasteur for the medicai 
Information of his fellow-workers. ^repobt.^ 

Of this virulent disease, known as anthrax, which has at 
various times caused sad devastation among the animals that 
furnish food to man, and which occasionally produces serious 
disease in the human subject, it was formerly asserted that it had 
a strange ability to retain its virulence in the corpses of ts 
victims. Dr. KJein s researches of the past year have appeared 
to demonstrate some fortunate limitations to the correctness of 
this doctrine. Provided that the body of a guinea-pig dead of 
anthrax be not opened after death, the changes which take place 
in the bacillus of the disease within the dead body are purely 
degenerative, and the blood and organs of the animal soon lose 
their power of communicating the disease by inoculation; and 
this 18 equally the case whether the dead body be buried or not. 
Only in the event of there being wounds on the body or of the 
body having been opened after death, the anthrax bacilli are 
capable (as they are when contained in evacuations from the 
creature) of entering into new generations ; and at the stage of 
spore-formation the bacillus becomes again able to withstand, 
ordinary destructive influences, the spores retaining the power of 
infection for an indefinite time. Dr. Klein's observations on 
these matters are confirmatory of those announced by Koch in 
1881. 

Recent advances in our knowledge of the afimities and of the Besearches as t 
probable nature of the matter of infection have permitted definition ^^'^^^^^t** 
to be more clearly made of the objects that we seek to attain by 
the use of disinfecting agents. This has been done by Dr. Sander- 
son in an appended memorandum (B., No. 2). lie here points 
out that research after substances endowed with disinfective powers 
may be expected to aid to a better understanding of the nature of 
infective actions themselves ; and he indicates from the stand- 
point of our present knowledge, the directions which may best be 
followed for the discovery of such agents, potent for the control 
alike of septic and of specific contagia outside the living body, and 
perhaps antagonistic to the operation of contagia within the bodj-. 
Your sanction has been given to a design for commencing without 
delay some sustained researches, upon the lines indicated in Dr. 
Sanderson's memorandum, into the behavioiu: of some better known 
contagia in presence of various coly tic agents. 

Dr. Thudichiun has now completed those profound researches chemistry oi 
into the chemical composition of the brain on which he has been so i)r.Thudicin.:j\ 
long engaged for the Board. In his appended paper (B., No. 3), 
he records some further studies of the phosphorized principles of the 
brain, and proposes new views as to the grouping of elements within 
those complex substances which he and other chemists have ob- 
tsdned by analysis of the several parts and tissues of the nervous 
system: substances to the number and understtinding of which he 
has himself principally contributed. His researches have shown, 
he says, the brain to be the most diversified chemical laboratory uf 
Kc 5761. b 
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the animal body ; all other organs being much more simple, and 
very much less specific in their chemical constitution than the 
organs producing and conducting nerve power. Classifying afresh 
the immediate principles of the brain, and their derivatives which 
he has discovered, he has now, in the concluding report, sum- 
marized the various principles of the brain, phosphorized and non- 
phosphorized, nitrogenized and non-nitrogenized, assigning to each 
its chemical formula, and the formula of its chief compounds ; 
and without professing to have exhausted this most arduous subject, 
he exhibits a mass of research into the chemistry and chemical 
operations of the nervous system which will form a new point of 
departiu'e for the biologist and supply a body of reference for the 
observer of vital processes whether in health or in disease. 



VII. — Conclusion. 

Mr.Baddifre's In Concluding this report, I have to lament the serious loss that 
this Department has sustained by the retirement, owing to ill- 
health, of Mr. Netten Radcliffe from the office of Assistant 
• Medical Officer to the Board. In one respect, this event is of 
concern to the whole Government. Mr. Kadcliffe's singular 
powers of gathering information respecting foreign epidemics, and 
of appraising the medical significance of facts ^nd rumours 
concerning them, have been repeatedly illustrated in these reports, 
and have led to his counsel being highly valued by the Foreign 
Office and Colonial Office, as well as by your Board. 

During the year 1882, a number of references were made to 
your Board by the Privy Council, the Foreign Office, and other 
Departments of State, with the object of obtaining the advice or 
assistance of your Medical Department. In these questions the 
health and commerce, not only of Great Britain, but of Europe, 
were concerned; and, for the last time, Mr. Netten Radcliffe 
afforded to the Government his experienced services in respect of 
them. 

I have the honour to be. Sir, 

Your obedient Servant, 



George Buchanan. 



December 31st, 1883. 
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APPENDIX A. AFF.A^Nci. 

BiMtofVaoei- 

nanon Offloen* 
Beturni. 

No. 1. 

Digest of the Vaccination Officers' Returns, with regard to 
Children whose Births were registered in the Year 1880. 

The following is the ninth annual return under the Vaccination 
Act, 1871. Of 881,652 births returned to the Board by the several 
Vaccination Officers in England and Wales as registered during the 
year 1880, the number which at the time the return was made had been 
recorded as successfully vaccinated was 760,203 (being 85 ' 1 per cent, 
of the whole), and the number returned as having died before they 
could be vaccinated was 87,361 (or 9*9 per cent, of the whole). Of the 
remaining 44,088 children, 859 (or 0*097 per cent, of the whole) had 
been recorded as insusceptible of vaccination; 46 (or 0*005 per cent.) 
as having contracted small-pox before they could be vaccinated ; 5,930 
(or 0*67 per cent) as having their vaccination postponed by medical 
certificate; leaving 37,253 (or 4*2 per cent.) as "removed," "not to 
be traced," or otherwise unaccounted for. If from the 881,652 births 
returned by these Officers, deduction of the deaths without vaccination 
be first made, it appears that of the surviving 794,291 children, there 
were registered at the time of the return 94*4 per cent, as successfully 
vaccinated ; O'll per cent, as either insusceptible of vaccination, or as 
having had small-pox ; and 0*75 per cent, as under medical certificate 
of postponement ; leaving 4 '69 per cent, as at that time still unaccounted 
for as regards vaccination. 

Of the 37,253 cases which this last per-centage represents, the 
majority were children who could not be found by the Vaccination Officers, 
usually because of the removal of the parents from the place of birth. 
The remaining cases in the last column (with the exception of a 
certain number in which vaccination had really been performed suc- 
cessfully, but which could not be registered as vaccinated on account 
of the l^al certificate of vaccination not having been received by the 
Vaccination Officer) were cases which, at the time of the return were 
still unvaccinated in the union or district. 

The results continue to be less complete in the metropolis than in the 
rest of the kingdom, and the proportion of cases unaccounted for in the 
metrqpolitan returns for 1880 is 7 per cent. 

Re 5764. A 

Digitized by CjOOQ IC 



▲fp.A.No.1. The percentage in the rest of the kingdom, which was 4*5 in 1879, 
^acci- was 4 '5 in 1880. Of the registered births of the nine years 1872-80, 



n^2n£*^" til© proportion not finallj accounted for in regard to vaccination in 
each year respectively has been as foUows : — 

Metropolis. Best of Knglnnd. 



1872 


- 


8-8 


- 


4-6 


1873 


- 


8-7 


- 


42 


1874 


- 


8-8 


- 


41 


1875 


- 


9-3 


- 


3-8 


1876 


- 


6-5 


- 


40 


1877 


- 


71 


- 


41 


1878 


- 


71 


- 


4-8 


1879 


- 


7-8 


- 


4-5 


1880 


• 


70 


. 


4-5 



In 1880, the proportion of cases unaccounted for, after deduction of 
the postponed cases, in the metropolis and in the rest of the kingdom, 
was 6*6 and 3*8 per cent, of births respectively. 
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1 


1 






1 




111 






1 
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1 
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1 






1 

M 


i 

OQ 


1 


> 


1 
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l^'^'^ 


EKGLAITD ft WALES - 


881.652 


760303 


868 


46 


87361 


6380 


87368 


4-9 


Ditto ^kdndiiiff Metro- 
politan Umoni. 

BfXTSoFOiJTAir T7iriov8 


748.846 
1SS.S06 


638368 


606 


11 


76322 
12,039 


6361 
679 


28318 
8,740 


4*6 


111,660 


268 


86 


7-0 


Couvms. 


















Bedford • 


6.009 


4.222 


6 


_ 


618 


84 


180 


3-8 


Berks 


7,776 


6363 


6 


— 


682 


76 


160 


8*0 


Bucks 


4.872 


4363 


8 


— 


499 


36 


82 


2-4 


Ounbridge • 


6344 


6.074 


5 


_ 


618 


26 


127 


2-6 


Chester 


20.304 


17346 


22 


4 


1307 


106 


617 


8-6 


Cornwall . 


9.469 


8.040 


3 


— 


1,165 


68 


198 


2-8 




8.608 


7.479 


6 


— 


766 


74 


194 


3*1 


Derby 


18,069 


11317 


14 


— 


1.411 


68 


659 


6-2 


Devon ... 


18.i24 


16.963 


18 


_ 


1,6J!0 


151 


467 


3-8 


Domet 


6.609 


4^906 


3 


_ 


4S« 


62 


114 


SO 


Darham ... 


38.200 


27386 


10 


1 


8,728 


299 


1,576 


6-6 


Eswz 


1^.134 


16.076 


28 


2 


1,612 


109 


712 


4-4 


Gloacester - 


ir;.i78 


14.334 


16 


— 


1.467 


99 


678 


4-1 


Hereford • 


im 


2.924 


4 


_ 


314 


86 


148 


5-2 


Herts 


7.172 


6.484 


3 


~. 


698 


20 


117 


1-9 


Huntingdon 


jr.68 


1380 


— 


.. 


189 


18 


21 


2-5 


Sent (eitra-metropolitan) 


t:,m 


20.012 


26 


~-. 


1380 


178 


502 


8-0 


Lsncaater ... 


ia7.S96 


107.991 


83 


— 


13335 


860 


6.437 


4*9 


Leicester - 


ILHIO 


8.909 


6 


— 


1,602 


86 


1357 


11-7 


Linoi^ ... 


1 Um 


12.448 


7 


— 


1394 


171 


674 


6-6 


Middlesex (ez..metropoL) 


iL:ffll 


9.763 


24 


— 


976 


60 


606 


5-0 


Monmouth 


T,:01 


7.026 


4 


— 


694 


64 


223 


3-5 


Norfolk . 


1:3. ;«4 


11388 


7 


.. 


13^ 


72 


410 


8-6 


Northampton 
Northumoerhuid • 


•j.m 


7.864 


13 


~ 


1,063 


46 


405 


4*8 


1.',:307 


13.066 


23 


— 


1340 


150 


429 


3-8 


Nottingham 


i:.x'i68 


12.844 


23 


— 


1,898 


91 


802 


6-7 


Oxlbrd 


:.,:25 


4.886 


6 


— 


661 


64 


218 


4*8 


Satland • 


fiOS 


614 


— 


— 


62 


4 


12 


2-8 


Salop 


7,762 


6.820 


4 





681 


72 


176 


32 


Somerset - 


iv^ao 


13318 


4 


— 


1341 


18S 


329 


31 


Sonthampton 


17.S75 


16.698 


22 


— 


1.626 


124 


606 


8-6 


Stafloid - 


"l!.BJ2 


27.867 


22 


— 


8.418 


112 


1318 


8-5 


SoUblk 


Il.?«9 


9,946 


2 


1 


1,086 


98 


247 


3-0 


Sorrej (extra-metropoL) • 


Ki.^W 


12.088 


10 


1 


1,178 


132 


500 


4-5 


Snseel - - 


7 -i, 1140 
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43 


— 


U 


2-8 


Stafford . 


988 


816 


4 


— 


86 


8 


24 


3*4 


9toke-opon-Trent - 


M70 


8.448 


— 


— 


587 


16 


168 


4*4 


Stone* 


986 


806 


1 


— 


100 


2 


24 


2*8 


Tamworth . 


726 


618 


— 





76 


5 


28 


4*6 


Uttozeter . 


416 


890 


— 


— 


19 




7 


1*7 


WalMiU 


8.285 


2300 


3 


— 


356 


6 


106 


8*6 


West Broinwicn . 


4^988 


4360 


8 





472 


14 


90 


21 


Wolverhampton 


4.921 


4,221 


2 


— 


588 


6 


160 


8-4 


SUFFOLK. 


















BIjthing . 


824 


748 


— 


__ 


61 


4 


16 


2*4 


Bosmere and Claydon 
Bunr St Bdmunds • 
Corford 


409 


429 


1 


— 


42 


— . 


87 


5-4 


500 


428 


— 





62 


3 


12 


3-0 


480 


441 


— 


-_ 


48 




5 


10 


Hartinnere - 


607 


460 


— 


— 


88 


1 


8 


1-8 


Hozne 


401 


862 


— 


_ 


82 


1 


6 


1-7 


liMwich 
Mildeahall . 


1.682 


1.848 


1 


1 


179 


39 


64 


6*8 


300 


264 


— 


— 


24 


— 


12 


40 


Mntford and Lothing land • 


1368 


1396 


— 


— 


147 


9 


17 


1-8 


Plomewate • 


688 


611 


— 


— 


56 


6 


16 


3-6 


BbbrSbe - 


678 


622 


— 


— 


47 


2 


7 


1-6 


Bamtod - 


878 


884 


— 


— 


82 


3 


9 


8-2 


Stew- 


666 


681 


— 


_ 


68 


4 


8 


1-8 


Sudbury 


862 


740 


— 


— . 


64 


17 


22 


4-6 


Thingoe ... 


607 


446 


— 


— 


40 


6 


6 


2-4 


Wancford - 
Woodbridge - 


485 


896 


— 


— 


88 


— 


4 


0-9 


716 


644 


— 


-- 


69 


3 


9 


1-7 


SUBRET (Extra- 


















Mbtbopolitav). 


















Chertsey 


849 


786 


— 


— 


62 


24 


28 


61 


Croydon 
Dori±ig 




8.629 
466 


2380 
484 


8 


— 


843 
26 


49 


276 
6 


8-9 
1*3 


Bpiom 




1.116 


915 


1 


— 


121 


25 


68 


7-0 


Farnham 




1.605 


1308 


3 


— 


138 


8 


68 


4-1 


Oodrtone - 




421 


372 


— 


— 


80 


1 


18 


4*6 


GniMford - 




1.216 


1.106 


— 


— 


92 


6 


IS 


1*6 


Hambledon . 




464 


426 


— 


•» 


82 


2 


6 


1-5 


Kingston 




2.829 


2.107 


2 


— 


188 


18 


84 


1-6 


Beinte 




901 


816 


— 


— 


71 


4 


10 


1-6 


Bictoiond - 


1.01)9 


912 


1 


1 


80 


"" 


16 


1-6 


SUSSEX. 


















Battle 


468 


393 


— 





46 


5 


10 


3*8 


Brighton - 




2312 


2386 


4 


1 


265 


22 


86 


8-7 


Cluuley 




286 


251 


— 


— 


24 




6 


8-8 


Chicheiter • 




264 


206 


1 


— 


29 




13 


7*1 


Cockfleld • 




748 


600 


— 


— 


57 


10 


31 


6*5 


Bastbonrne - 




829 


711 


2 


_ 


76 




81 


4-8 . 


Bast Grinstead 




604 


518 


1 


— 


48 




30 


6-1 


BMtPreeton 




746 


668 


~~' 


"" 


68 


4 


16 


2-6 
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Diffist of Vacd- 
naBon Officers' 
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BsTUjinfl, 1880. 



4 



111 






1^1 1 



SUSSEX— conf. 



Hastings 

Horsham 

Lewes 

Midhurst 

Newhaven 

Fetworth 

Bye - 

Steyning 

Thakeham 

Tioehtirst 

Uckfleld 

Wcstboume - 

West Pirle 

Westhampnett 



WARWICK. 



Aloester 

Aston 

Atherstone • 

Birmingham 

Covenny 

FoleshiQ • 

Meriden 

Nuneaton - 

Ruffl^ 

Sominll 

Southam 

Stratford-on-Avon 

Warwick - 



WESTMORELAND. 

Eastward - 
Kendal 
West Ward - 



WILTS. 

Alderbury - 

Amesbury - 

Bradford 

Calne 

Chippenham 

Cricklade and Wootton 

Bassett. 
Devises 

Hiffhworth and Swindon 
Malmesbury- 
Marlborough 
Melksham • 
Mere - 
Pewsey 
Tisbury 
Warminster - 
Westbury and Whorwels- 

down. 
Wilton 



440 

676 
846 
422 
276 
267 
410 
1^21 
267 
521 
706 
234 
65 
580 



619 

8.872 

614 

9.226 

1.482 

652 

278 

408 

871 

663 

808 

670 

1,463 



446 

1.816 

288 



777 
203 
816 
237 
646 
358 

694 
1.399 
426 
263 
643 
194 
861 
268 
411 



296 



1.110 
609 
290 
891 
226 
248 
864 

1361 
248 
475 
633 
214 
66 
528 



627 

7.009 

468 

8.015 

1.226 

678 

252 

414 

763 

497 

274 

694 

i;)08 



411 

1.209 

220 



696 
186 
291 



306 

630 
1.211 
377 
248 
490 
176 
832 
281 
376 
296 

274 



1 — 





30 


6 


12 


— 


144 


85 


86 


— 


44 




17 


— 


33 




13 


~ 


24 




4 


_ 


25 




23 


— 


12 




1 


— 


37 


_ 


6 


1 


117 




88 


— 


15 




— 


— 


29 




14 


— 


46 


^ 


24 


— 


13 




5 


— 


5 




1 




47 




7 




66 


7 


19 


— 


860 


44 


468 


— 


45 


— 


10 


— 


967 


19 


214 


— 


170 


6 


28 


— 


66 


6 


2 


— 


16 


5 


6 


— 


67 


6 


12 


— 


84 


— 


34 


— 


46 


5 


16 


— 


29 


2 


3 


— . 


60 


— 


26 




119 


3 


23 




28 


5 


2 


~- 


82 


13 


9 




10 


1 


2 




69 


8 


9 


— 


16 


_ 


1 


— 


21 


— 


3 


— 


9 




1 


— 


40 




7 


— 


35 




« 


«. 


48 




U 


— 


137 


14 


87 


— 


82 




7 


— 


8 


— 


7 


— 


46 




6 


.. 


17 






.» 


20 




7 


— 


25 




1 


— 


23 




8 


— 


80 




9 


- 


19 


- 


2 



2 — 



4-1 
8-8 
2-8 
6-4 
1-7 
8-7 
2-6 
1-6 
2*8 
8-4 
81 
3*6 
8*0 
3-1 
1-6 



4-2 
60 
1-9 
2*6. 
2-4 
1-2 
3*6 
3*4 
8-9 
3*6 
1-6 
8*7 
1*8 



1*6 
1-7 
1-3 



1*5 
0-5 
1-0 
21 
1-7 
4*2 

2-7 
3*6 
3-8 
2-7 
1-8 
0-6 
8*6 
0*8 
8-2 
0*9 

0*7 
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Uroitwich -» (. 

K hut's Norton 
Mtirtley * ' • 
Perskoro 

Shipston-on-Stour - 
iftotiT bridge • 
Tcnbujy 

Upton -on -8cr<*nti - 
"W orcestcT - 



YOEK, Eabt Eii^ikq. 

Bfverky 
BTUilinrtoti - 

Mo»dra 

K i RKrtan*a pon^Hull 

Patriiurton - 

PcK!kliii<ton . 

Bcolooaies - 

SkirlMigh - 

York- 



TOEK. NOBTH RlDIWO. 



^SBf" 



Easiiigwold - 

Gtdsborodffh 

Helmalej Blaekmoor 

KiricVy Moonide 

lieylmm 

Hatton 

Hiddlesbrouffh 

NorUiaUerton 

Pickering - 

Beeth 

Biehmond - 

Scurborough 

Stokealey - 

Think 

ymthy 



YORK, Wbst Bn>nre. 



SARuley 
Bimmloy 
Bradford • 
Bierley, North 
Bewibary - 
BoncMter • 
BoolMallBierlow 
lioole- 
HaUtex 



EBTUXif «, 1880, 



App. a. No. 1. 

DigfiftoTViioci- 
nation Officers* 
Betums. 



5.77S 
411 

AU 
511 

n} 

1,020 



184 
247 
282 

1,640 
181 
160 
215 
754 

8,454 
S79 
340 
180 
416 

1.427 
850 
422 
901 



3342 
2,021 
6,416 
4^188 
5370 
1AM3 
4>068 
712 
6317 



001 
721 

0,028 
3*7 

1,310 

»H4 

2,651 
1^7 
509 



743 


iSfl 


552 


46S 


009 


57a 


307 


348 


V^} 


t^Vl 


STB 


243 


4fl7 


H^ 


8367 


3367 


307 


250 


2,467 


1,030 



161 
210 
248 

1306 
163 
130 
193 
603 

2,010 
335 
203 
123 
375 

1.168 
311 
361 
806 



2368 
1.788 
6,067 
3.478 
3,754 
1,660 
3,488 
626 
4^710 



p. 



I 










"g 








$ 




1 




p 

■i 


i 


i 


•3 


1 


1 



106 

7S 
HOT 
U 
IM 
3Q0 
40 
44 
47 
SP4 
18 
4£ 
130 



77 
65 

im 

30 

34lt 
23 

m 

410 
38 
292 



18 
24 
31 

107 
16 
17 
18 
00 

482 
31 
34 
13 
32 

166 
36 
45 



426 
217 
780 
457 
713 
224 
304 
60 
584 



111! 

list 





15 




^ 


:i6 


1(MJ 




Ifl 




20 


31 


im 




11 


. — 


4 




14 


1» 


01 




8 




« 


1« 


61 


11 


27 


e 


12 


5 


10 


X 


S 


IB 


DO 




13 


8 





17 


170 




10 


21 


214 


2 


2 


2 


2 


1 


7 


6 


41 


— 


2 


2 


1 


1 


3 


22 


37 


20 


81 


3 


10 


3 


18 


1 


2 


2 


7 


20 


64 


4 


8 • 


3 


12 


8 


20 


53 


196 


20 


46 


18 


562 


30 


208 


82 


821 


10 


40 


17 


162 


1 


15 


63 


166 



rt 

8-4 
4f 
2-1 

?'» 

1-0 
3'« 

3-6 
7-2 

2*a 

a*6 



6*1 

3-0 

a-a 

4-7 

S"6 
4*1 
33 
9*6 



2-2 
1*6 
2*8 
2*9 
1-1 
2*0 
1-0 
7*8 
3-2 
3*4 
6-0 
2*2 
2*2 
6*5 
3*3 
3*6 
3*1 



7*5 
3*8 
9*0 
50 
16*8 
2*6 
4*4 
2*2 
4*0 
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Bbtvbvb. 1880. 






1 


1 






^ 




Pi 

SIC 






« 


> 




1 


1 




Si. 




1 


> 

1 

QQ 


1 

h 


i 


1 


i 

1 


1 




YORK. 


















Wkt Btdivo-^om^. 


















Hemsworth - 


8B0 


311 


_ 


^ 


26 


2 


11 


3-7 


Holbeck 


894 


779 







92 


6 


17 


2-6 


fluddenfleld 


43i3 


4^1 




_ 


488 


8 


44 


VI 


Hunalet ^- . . 


2.4S0 


1,969 




— 


810 


66 


103 


6-6 


Keiffhley - 


1.882 


466 




— 


222 


24 


1.170 


68*4 




678 


649 




— 


84 


8 


34 


6*2 


LeecU 


6,776 


6,083 




— 


663 


2 


73 


11 


Ouaeburn, Great - 


861 


819 




— 


37 




8 


0*8 


Fateley Bridge 


276 


254 




— 


17 


1 


3 


1-4 


Peniatone - 


651 


648 




— . 


80 


12 


9 


3-2 


Pontefract - 


1,955 


1,626 




— 


225 


1 


108 


6'3 


Bipon 


458 


390 





— 


36 


8 


24 


70 


Botherham - 


2,999 


2,601 


4 


— 


358 


25 


111 


4'5 


Saddleworth 


664 


675 




_ 


62 




27 


41 


Sedbergh - 


128 


119 


— . 


— 


8 


1 




0-8 


Selbv- - - - 
Settle- 


631 


470 


— 


— 


62 


6 


4 


1-7 


442 


396 


— 


— . 


85 


6 


6 


2*6 


Sheffield - 


7.226 


6,970 


5 





871 


20 


359 


6-2 


Skipfcon 

Tadoaster - - - 


1,198 


981 


10 


_ 


185 


12 


60 


6-0 


843 


701 


— 


— 


93 


3 


46 


6-8 


Thorne 


610 


482 


— 


— 


66 


6 


17 


4-8 


Wakefield - 


8,482 


2,968 


3 


— 


328 


19 


179 


6-7 


Wetherby - 


486 


336 


1 


— 


46 


16 


38 


12-2 


Wharfedale • 


1,612 


1.238 


2 


— 


169 


26 


77 


6-8 


Wortley 


1,319 


1,126 


8 


— 


124 


11 


66 


6*0 


ANGLESEY. 


















^^ : : : 


404 


855 








34 


8 


12 


3-7 


615 


524 


— 


— 


60 


7 


24 


S-6 


BBECKNOOK. 


















Brecknock - 


495 


496 








48 





11 


2-2 


Builth - - - - 


230 


206 


— 


— 


19 


1 


4 


2-2 


Orickhowell - 


696 


485 


— 


— . 


79 


2 


30 


5*4 


Hay - 


304 


276 


— 


— 


25 


3 




1*0 


CABDIGAN. 


















Aberaeron - 


352 


312 








31 


1 


8 


2*« 


Aberystwith 


678 


672 


— 


— 


67 


19 


20 


6*8 


Oardigaa 


465 


423 


— 


— 


29 


2 


1 


0-7 


Lampeter - . - 


307 


274 


— 


— 


23 


4 


6 


3*3 


Tregaron 


298 


261 


■~* 


~~" 


28 


"~" 


6 


2*0 


CABHABTHEN. 


















Carmarthen ... 


1,051 


938 








105 





6 


0-8 


LUmelly - 


1,666 


1,482 


~ 


— 


142 


9 


28 


1*9 


Llandilo Pawr 


644 


480 


— 


— 


66 


2 


6 


1-a 


Llandovery ... 


460 


895 


— 


— 


46 


4 


5 


2-0 


Newcastle-in-Einlyn 


538 


601 






30 




2 


0*4 
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oabnabyon. 

B«Dgor and Beamnaris 
Oanuurvon - 

PwUheli 



DENBIGH. 



Xlanrwtt 

Ruthin 

Wrexham 



PLINT. 



Aaaph, St • 
HAwarden - 
-Holywell - 



GLAMORGAN, 
td and Oowbridge 



Bridrei 

Gower 
Merthyr Tydfil 

gon tawU we • 
Pontypridd - 
Swansea 



HERIONETH. 



Bala - 

<Jorwen 
~ aiey 



MONTGOHERT. 

fJanltjrUin • 

Hadi^ynlleth 

Forden 

Newtown and Llanidloea • 



PEMBROKE. 

HaTorfordwest 

Karberth - 
Pembroke - 



RADNOR. 



Xnig^bton 
Rhayader 



RBTinurs, 1880. 



App. a. No. 1. 

DixestofVaoci- 
nanon Offlcera' 
Retuma. 



1.067 

1,413 

611 

684 



407 
1,900 



628 
1,4S4 



1^216 

8,oe6 

854 

8.403 

1.905 

701 

8.447 



184 

602 

4SS 

1.016 



664 

836 
612 
800 



1.028 
668 
908 



886 

219 



978 

1.237 

440 

666 



868 

857 

1.675 



742 

486 

1.261 



2.988 
327 
8,101 
1.600 
680 
2.989 
3,180 



162 
418 
396 

866 



268 
489 



878 
618 
871 



866 

194 



90 
136 
40 
61 



84 
83 

186 



77 
87 
119 



105 
380 

17 
304 
168 

67 
346 
314 



18 



46 
122 



87 
44 

45 
80 



109 
87 
98 



89 
17 



1 
t 

I 
I 



4 
19 

6 
12 



7 
9 
4 
16 
12 
6 
48 
26 



3 
6 

22 



17 
14 
28 



16 

19 

24 

6 



4 

1 

87 



8 
8 

48 



62 
296 
6 
72 
84 
8 
181 
86 



1 
26 

8 
16 



11 
14 
22 
46 



19 
10 
6 




1-7 
8-7 
6*9 
8-7 



8-7 
0-6 
8-4 



1*4 
11 
8-8 



6-7 
8-8 
8*8 
8-6 
8*4 
80 
4-7 
3-1 



8-t 

60 
8-6 
3-7 



4*8 
7-1 
8-6 
7-7 



3-6 
6-6 
8*9 



8-8 
8-7 



Be 5764. 
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No. 2. 



Inspection of 

muc Vaoci. i^^ (alphabetically arranged) of 284 Unions inspected during the Year 
1882, with reference to the Proceedings under the Vaccination 
Acts, 1867 and 1871, and an Account of the Awards made to the 
respectiye Public Vaccinatobs out of Moneys voted by Parlia- 
ment for that Purpose. 



.union. 



No. of 
reapective 
Vaccumtion 
Contractors 
recommended 
for Award. 






Range of Awards 
in each Union. 



Mini- 
mum. 



Mad- 
mum. 



Total Sum 

awarded 

in the 

Union. 



Inspoctor. 



Abergarenny - 
Abin^on - 
Alnwick - 
Alreaford • 
Alton ... 
Alverstoke 
Amersham 
Andover - 
Ashby-do-la-Zouch 
Atcham . 
Axmlnster . 
Aylesbury • 
Aysgarth > 



Bamsley • 
Barnstaple 
Barrow-on>Soar 
Barton Regis 
Basford • 
Basingstoke 
Bath . - 
Beda]e - 
Bedwelty - 
Belford - 
Belliiwham 
Beverley - 
Bideford - 
BillesdoB - 
Bingham • 
Birming^iam 
Blaby- 
Blofield • 
Bourn 
Bradfield - 
Bramley - 
Brentford - 
Bridgnorth 
Bridlington 
Brixworth 
Bromsgrove 
Bromyard - 
Buckingham 
Burton^on-Trent 



Osnnock - 
Oatherington 
Cheadle - 
Cheltenham 
Chepstow - 
Chertsey • 
Chipping Sodbury 
Chnstchurch - 
Church Stretton 



3 
6 
7 
2 
4 
1 
6 
6 
6 
6 
19 
7 
2 



5 
10 
5 
6 
IS 
6 
6 
S 
6 
2 
6 
6 
7 
S 
4 
1 
S 

s 

7 

6 
6 
8 
S 

4 

d 

6 

s 

8 

8 



£ «. d. 

612 
312 
12 8 
6 8 
6 10 



412 
41 
14 3 

3 15 



8 9 
1 10 
15 8 
6 

6 12 

7 1 



19 9 
4 

6 4 
17 10 

7 11 
8 

8 9 
3 12 
7 17 



4 2 
7 



4 18 



11 11 



2 12 
19 



4 4 
4 4 



10 3 

7 2 
3 3 

2 9 

8 14 

3 9 



£ «. 


d. 


£ «. d. 


27 17 





59 9 


16 2 





42 11 


16 17 





29 6 


7 8 





IS 16 


1118 





24 5 






46 


23 





40 10 


14 15 





85 13 


22 6 





37 14 


SO 10 





55 12 


7 12 





14 4 


9 9 





41 7 


— 




— 


83 4 





288 19 


20 8 





40 14 8 


8 3 





18 7 


75 18 





226 16 


29 1 





87 1 


13 18 





36 2 


8 16 





17 12 4 


13 18 





23 


46 18 





111 2 


22 5 





81 8 


10 12 





24 4 








10 7 





21 6 






247 11 


14 "e 





25 16 






915 


11 18 





48 9 


42 16 





88 15 


41 9 





121 17 4 


8 2 





1117 


918 





1872 


27 18 





64 19 


14 15 





26 8 


45 4 





88 3 8 


__ 




8 4 


__ 




6 11 


14 10 





24 18 








14 11 





81 10 


15 12 





85 5 


2 17 





5 6 


41 1 





49 15 


4 4 





7 18 



Mr. Spear. 

Dr. Steven*. 

Mr. Power. 

Dr. Stevens. 

Dou 

Do. 

M Thome. 

« Stevens. 

„ ParaoQt. 

Do. 
„ Ballaid. 
,. Thome. 
Mr. Power. 



Dr.Bany. 

„ BaUanL 

M Paraonft. 

» BlaxaU. 
Do. 

n Stevens. 

„ BlaxaO. 
Mr. Power. 

** SE!I^ 
^ Power. 

Do. 

Mr. Spwr. 

Dr. Ballard. 

., Parsons. 

» BlaxaU. 

n Stevens. 

„ Panons. 

• a^- . 

^ Parson^. 

^ Stevens. 

^ Parsons. 
Mr. Power. 
Dr. Parsons. 
Mr. Spear. 
Dr. fvsons. 
Mr. Spesr. 

Dr. Thome. 
„ Panons. 



Dr. Parsons. 

„ Stetvis. 

., Parsons. 

^ BUuuJL 
Mr. Spear. 
Dr.StcTfns. 

„ BlsxslL 

„ Steveos. 

„ Parsons. 
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No. of 














respeotive 

Vaccination 

Contractors 

recommended 


Baii|[^ of Awards 
in each Union. 


Total Bum 
awarded 




riaoN. 


ii 


for Award. 










Inspector. 






iBt Class 
Award. 

1 


Class 
rard. 


Hinj 


- 


Max: 


i- 


in the 
Union. 






1^ 


1^ 


mum. 


mum. 














£ «. 


dv 


£ «. 


d. 


£ «. d. 




Ciiwioeiter - - 




1 


_ 










8 10 


Br.Blaxal!. 


deobtuy Mortimer - 






.. 







_ 






» Parsons. 
Mr. Bpear. 


Oitheroe - - - 




"i 


_ 


6 1 





84 7 





67 8 


dim - - - - 




1 


— 


— 








5 18 


Br. Parsons. 


OookhMn - - - 




1 


_ 


— 




«. 




17 6 


„ Stevens. 


G0VQntT7 - . - 




1 


__ 


_ 









90 17 


Do. 


Crediton - - - 


11 


2 


1 


4 


8 


8 15 





7 10 8 


., Ballard. 


Crayd/sxn - • - 




6 




4 16 





84 





165 2 


„ Stevens. 


DMrlinKton - • 




2 


__ 


6 1 





55 7 





61 8 


Mr. Spear. 


Dttrent^ ... 




2 


— 


6 8 





6 17 





18 5 


Dr. Parsons. 


Doncaster - 




6 


— 


7 17 





51 6 





120 5 


„ Barry. 


Dore - - - - 




8 


— 


8 19 





6 10 





16 10 


Mr. Spear. 
Dr. Stevens. 


Dorkmg - - - 




4 


— 


1 14 





9 16 





29 15 


BrajtoQ - - - 
Driffield - - - 




1 


1 


1 16 





9 16 





11 12 


„ Parsons. 




4 


— 


8 1 





17 14 





82 18 


Mr.8g«r. 


Sfevitwich- - - 




5 


_ 


1 9 





22 3 





45 5 


Droxf ord - - - 




8 


— 


5 17 





7 16 





20 14 


Dr. Stevens. 


DudkT^ - - - 




6 


1 


16 10 


8 


68 6 





254 8 


Mr. Spear. 
Dr.Blaxall. 


jy^rSSf " * - 




1 












8 15 






1 


__ 


_ 




_ 




9 15 


Mr. Power. 


Ibst&unpstead • 




1 


— ■ 


*. 




_ 




4 6 


Dr. Stevens. 


Bast Betf ord - - 




8 


_ 


2 18 





6 6 





14 5 


„ BlaxaU. 


East Stourhouse - 




1 


— 










46 18 


„ Ballard. 


BookwU Bierlow . 




1 


^ 


«_ 




_ 




131 8 


,. Parsons. 


Sdmontob 


18 


8 


— 


8 19 





90 14 





220 19 


Mr. Power. 


BUesmere - • - 


7 


4 


1 


2 


8 


7 9 





19 18 8 


Dr. Parsons. 


Spaom - - - 
JBrptni^bam 




7 


— 


8 1 





17 11 





60 15 


H Stevens. 




1 


— 


^ 




— 




18 8 


» Airy. 


Btoo . - - - 




7 


— 


6 6 





19 11 





74 16 


n Thome. 
Mr. Spear. 


SveBham • • - 




8 


— 


1 6 





18 14 





21 10 


Tareham - - - 




4 


__ 


8 14 





14 18 





80 15 


Dr. Stevens. 


y^mham • • - 




6 


— 


2 5 





40 14 





79 16 


• Do. 


Viuiiigdon 




4 


— 


2 7 





10 13 





26 14 


Do. 


FlMr.Baat and West 
PoiSingbrldge • - 




— 


— 






— 




— 


n Airy. 




2 


— 


6 16 





7 12 





14 7 


„ Stevens. 


Vulham . • • 




2 


•"- 


81 10 





45 11 





77 1 


Do. 


Ge«ge's,8t. - ^- 


. 


4 


__ 


7 6 





75 14 





142 17 


Dr. Stevens. 


GiJes, St, and St. 




1 


— 


— 




— 




58 8 


Do. 


GeomBloomsbury 
Glanfiord Brigg 




1 


_ 


_ 




_ 




18 11 


„ Parsons. 


GkRKQsier . - 




1 


~ 


— 




— 




21 13 


„ Blazall. 


Godatone • 


6 


4 


^ 


4 18 





7 16 





24 15 


„ Stevens. 


Goole* 




4 


_ 


4 8 





7 4 





21 8 


Mr. Spear. 


Grsntliam 




4 


— 


8 10 





19 10 





86 


Dr. Parsons. 


Oreenwieh 




a 


— 


72 6 





124 15 





197 


M Stevens. 


Gnildford . - - 




9 


— ' 


8 4 





18 18 





80 18 


Do. 


GuUborough • 




1 


1 


28 6 





88 17 





62 3 


Mr. Power. 


Hambledon - • 




4 


__ 


4 14 





11 19 





82 8 


Dr. Stevens. 


Kllsr"!"*^ : 




5 


— 


6 1 





8 15 





35 7 


Do. 




8 


— 


4 2 





7 9 





16 8 


Do. 


Helmsley Blaokmoor 




2 


>— 


6 14 





12 11 





18 5 


Mr. Power. 


Hemiworth • 




8 


— 


2 18 





21 12 





89 10 


Dr. Bany. 


Hendon - - • 




8 


— 


4 19 





69 5 





88 14 


Mr. Power. 


Hewlord - - - 




4 


— 


10 4 





88 7 





79 5 


H Spear. 


iSSia: : : 




2 


~~ 


12 





26 17 





88 17 


Do. 


Holbeck - . - 




1 


— ■ 


-—. 




— 




78 6 


„ Barry. 


Hdbom - • • 




4 


— 


45 17 





64 8 





225 2 


„ Stevens. 


Hotsvorihy • 




1 


>- 


— 




— 




10 


.. Ballard. 


Hoiiiton - 


12 


2 


x- 


1 16 





11 5 





18 


Do. 


Howden • - 




1 


_ 






— . 




5 13 


Mr. Spear. 


HSgf^ : ; 




6 

1 


- 


6 8 





18 4 





43 7 
5 6 


Dr. Stevens. 
Do. 
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APP.A.No.t. 
Infpectionof 

OfttiOIL 



UNION. 



Ketterinn - 
Kiddermiiiator - 
Kiugsbridge' 

Sinflfa Norton - - 
Emgskm-oti-Hull - 
KinipitoEKi'n^ThKtnoi 
Kiiwton - - 
Klrkby Moorside 



Lancaster - 
Ledbury - 



Leek - - • 
Leicester - 
Leigh- . • 
Leominster 
Leybum - 
Lichfield • 
LiTerpool • 
Loughborough • 
Ludlow • 
Lunesdale - 
Lutterworth 
Lymington 



Madeley • 
Malton . . 
Manchester 
Mansfield - - 
Market Bosworth 
Market Harborough 
Martley • - 
Melton Mowbray 
Middlesbrough - 
Monmouth 
Morpeth • 



Newark - 
Newbury - 
Newcastle • under- 

Lyme. 
Newoastle-on-Tyue 
Newent - 
Now Forest 
Newport (Salop) 
Newport PagneU 
Newton Abbot - 
Northallerton • 
Northampton - 
Northleach 
Norwich - 
Nottingham 



Okehampton - 
Olave^St. - 
Oswestry - 
Oundle 
Ousebum, Great 



Pateley Bridge 
Patrington 
Penistone • 
Ftorshore • 
Peterborough 
Petersfield* 



4 
2 
4 
6 
6 
3 
7 
2 
11 
6 
1 
3 



9 
3 
3 

3 
3 
6 

4 

9 

11 

4 
4 
6 
1 
3 



No. of 
respective 
yaodnation 
Contractors 
recommended 
for Award. 



It 



Range of Awards 
in each Union. 



Mini, 
mum. 



Maad. 

mum. 



Total Sum 

awarded 

in the 

Union. 



£ «. d. 


£ «. d. 


48 9 


124 8 


6 11 
1 16 


64 14 
8 4 


8 3 

32 

3 10 

219 


64 7 

91 4 

27 16 

8 17 


3 .1 
8 3 
2 3 
7 10 

25 16 
29 19 

2 4 

4 4 

3 16 
47 

6 11 


16 3 
8 14 
53 11 
14 12 
73 19 
75 8 
24 17 
7 17 
26 18 
94 11 
38 15 


6 
3 12 
110 


10 3 
9 7 
7 2 


8 10 
8 2 
41 3 
6 6 
2 2 


27 8 
10 5 
53 6 
29 13 
12 8 


8 1ft 
6 6 
16 


7 8 

6 18 

171 1 


9 14 


40 17 


12 
9 2 


5 9 
14 8 


28 


58 5 


18 


13 2 


13 
6 8 


24 12 
37 5 


13 8 
2 6 


28 11 
7 18 


66 17 


66 2 


94 19 
13 14 
6 10 
3 10 


187 6 
15 3 

10 8 

11 


2 7 


9 11 


5 11 
2 19 
2 12 


10 10 
66 19 
6 8 



£ «. d. 



172 17 

12 6 

71 7 

12 16 

4 9 

131 2 

123 4 

88 1 

16 1 

IS 11 

19 10 



18 6 
16 17 6 

161 8 

21 IS 
99 15 

106 2 

83 19 

12 1 

70 13 
211 9 

62 12 
4 7 

19 12 

22 14 
8 3 



11 18 
4 11 
19 15 
29 16 
83 17 
9 



36 4 

28 

140 18 

45 8 

^10 



18 
17 16 
287 16 
4 16 
61 15 



13 17 
2S10 



147 3 

7 1 

28 12 

6 2 

48 8 

103 5 

2 18 

41 19 

15 12 



121 19 



6 

336 10 

28 17 

16 9 

19 16 



Inspector. 



Dr.Barty. 

f, Sterenf. 

M FsraGBs. 
Mr. Spear. 
Dr.BallaTd. 

n Sterens. 
Mr. Spear. 
Dr. Any. 

n Btevena. 
Mr. Spear. 

„ Power. 
Dr. Barry. 



Dr. Barry. 
Mr.^war. 
Dr. Stevens. 

M Farsoas. 
Do. 

M Bany. 
Mr. Spear. 

H Pbwer, 
Dr. BNTSODi. 

,. Stevens. 

« PanoDs. 
Do. 

^ 3an7. 

.. Panons. 

a Stevena 



Dr. ParsoDi. 
Mr. Power. 
Dr. Stevens. 

« BlanlL 

,. Panoni. 

Do. 
Mr. Spear. 
Dr. Parsons. 
Mr. Pownr. 

». Spear. 

,. Power. 



Dr. BhuaU. 
M Steveni. 
„ Parsons. 

„ Stevens. 

« Blazall. 

„ Stevens. 

^ Parsons. 

„ Thome. 

„ Ballard. 
Mr. Power. 
Dr.PanoBR. 

„ BlanlL 

m Airy. 

.. BlaiaU. 



Dr.Ballsrd. 
„ Stevens. 

n Bany. 



Mr. Spesr. 

Dr. Parsons. 
BCr. Spear. 
Dr. Parsons. 

„ Stevens. 
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"SI 


No. of 










respective 

Vaccination 

Oontractors 

recommended 


Bange of Awards 
in each Union. 


Total Sum 
awarded 




UNION. 


for Award. 






Inspector. 










in the 
Union. 






II 


H 


Mini- 


Mazi. 






1- 


mum. 


mum. 






Kc*eriM . . . 
nymontb - - . 




1 




£9.0, 


£ «. d. 


4 8 


Mr. Power. 




8 


_ 


82^ 


70 16 


182 16 


Dr. Ballard. 


Ponteftaot . - 
Poplar . . . 




S 





8 18 


9 17 


27 5 


Do. 




4 


.«- 


1 19 


6 10 


18 18 


Mr. Spear. 


7 


6 


.^ 


6 14 


41 14 


128 4 


Dr. Barry. 




4 


_ 


82 18 


188 9 


811 11 


M Stevens. 


Pt>rU» Uand - . 




I 


— 






158 2 


Do. 


S2Sf« • - • 




1 








68 5 


Dr. Stevens. 


Beeth 




1 


.. 


... 


.. 


9 18 


Mr. Power. 


Sichmoiid lYoikii . 




8 
8 


— 


7 8 
10 8 


28 19 
81 11 


44 6 
41 14 


Dr. Stevens. 
Do. 




S 


— 


4 6 


818 


19 8 


Mr. Power. 


Bin^gmood - 




1 


— . 






18 16 


Dr. Stevens. 


Upon . . . 




i 


.. 


5 8 


12 5 


17 18 


M Bany. 


|0IDM7 - - . 




s 


_ 


6 10 


9 18 


16 8 


,. Stevens. 


1^.^ • - • 




— 


__ 




_ 




Mr. Spear. 


Rolhbttry - . . 




_ 


__ 


_ 


»_ 


_ 


« Power. 






4 




12 


85 5 


178 9 


Dr. Barry. 


Saddlewortb • . 




1 








47 11 


Dr. Barry. 


Sdlord . . 




8 


_ 


44"l 


98"6 


280 8 


Stevens. 


fiftnonr, St 




ft 


— . 


60 14 


85 1 


885 14 


Do. 


Scarboroagh 




S 


_ 


6 16 


55 4 


71 16 


Mr. Power. 


Scnleoates- 




2 


.m~ 


80 7 


92 17 


178 4 


Dr. Airy. 


Mbfrsh . . . 




1 


— 


— 




4 6 


„ Parsons. 


Setodon . 




4 


_ 


4 12 


910 


80 


Do. 


SeRnr .... 
Seme. . . . 




8 


1 


1 11 


28 18 


4117 8 


Mr. Spear. 




6 


— 


018 


712 


14 12 


Dr. Barry. 


ShelBeld - - - 




6 


— 


12 6 


55 12 


208 14 


M Stevens. 


8hite»l ... 




1 


— 






8 8 


t. Parsons. 






6 


_ 


8 15 


18 8 


86 15 


Mr. Spear. 
Dr.s£^s. 


ghoveditcb . - 




S 


__ 


88 10 


90 5 


218 17 


Skipton . • 




8 


_ 


12 18 


80 16 


48 9 


Mr. Spear. 


SkirUu^ . . . 
SteftforJ • . . 




8 


— . 


4 12 


6 8 


15 14 




6 


__ 


4 14 


18 18 


55 8 


Dr. Parsons. 


SsuJlbuif^ 




8 


__ 


5 5 


12 6 


27 11 


M Airy. 


Southampton - 


J 


1 


-_ 


48 5 


58 12 


101 17 


„ Stevens. 


Sooth Xolton . . 




7 


1 


6 8 


9 11 


87 6 8 


.. Ballard. 


Soaih Shields - . 




1 








54 18 


Mr. Spear. 


Sooth Stoneham 




4 


— 


9 2 


21 12 


58 16 


Dr. Stevens. 


Southwell • 




4 


— 


1 18 


9 


22 10 


^ BlazalK 


SSSS? : : : 




8 


— 


9 10 


88 8 


00 19 


,, Parsons. 
Do. 


Statnee . - 




1 









9 12 


Mr. Power. 


Stamfonl . . . 




8 





10 


27 6 


32 6 


Dr Parsons* 


Slepn^ - - . 




1 







— 


107 17 


„ Stevens. 






2 





7 7 


8 7 


15 14 


Do. 


Stoke Dunerel - - 






__ 








H Ballard. 






2 


_ 


6 11 


12 9 


19 


Mr. Power. 


Stol'je-apon.Trent • 




1 


— 






87 15 


Dr. Parsons. 


Stone- ... 




— 


__ 


__ 


.i^ 


_ 


Do. 


StoioMlffe - . 
StowwmVthe-Wold - 




6 
2 


— 


18 8 
812 


45 6 
8 18 


125 6 
17 10 


Mr. Spear. 
Dr. Biaxial. 


Straod ... 




— 


__ 










Stroad - - . 




8 


_ 


9"o 


82 2 


51 17 


„ Blazall. 


Tadcaster > . . 




2 




6 16 


18 12 


25 8 


Dr. Barry. 


Tamworih- 




2 


.. 


4 12 


22 12 


27 4 


N Parsons. 


Tarigto<* . . . 




2 


_ 


4 4 


10 15 


14 19 


.. Ballard. 


Teewiale • • . 




8 


.. 


812 


18 4 


26 1 


"-%"• 


Tmboiy . . . 




2 


«» 


6 16 


8 16 


15 11 


Tetbory . . - 




1 


_ 






10 1 


Dr.Blaiall. 


TtwkeAoiy - - 




2 





6 7 


16 8 


22 10 


Do. 


3S:? 0/ ■ • 




2 


1 


2 17 


519 


18 8 


Mr. Pbwer. 


TjMBM,Bt. . . 


17 


6 


1 


14 


9 18 


86 4 4 


Dr. Ballard. 
» BlaxalT. 


Thornbuiy 




2 




14 


12 19 


18 18 


Thome 


6 


8 


— 


8 1»{ 


16 8.0 


26 2 


3lr. Spear. 
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p».A.Na2. 

InimeoHon of 
Public Vacci- 
nation. 





^1 


No. Of 










respeotive 
Vaccination 


Bange of Awards 


Total Sum 






ll 


Contractors 
recommended 


in each Union. 


awarded 




UNION. 


for Award. 






Inspector. 










in the 
Union. 






t Glass 
Lward. 


i| 


Mini- 


Maxi. 






ftE 


mgrn. 


mum. 








5? 


^^ 


&^ 


















£ 9. d. 


£ «. d. 


£ :d. 




Thrapston . . - 


6 


2 


_ 


913 


1117 


2116 


Dr. Pknona. 


Tiverton - - - 


14 


2 


— 


16 


4 4 


5 10 


^BaUard. 


Todmorden 


2 


1 


_ 






16 


Torrington 


6 


1 


-_ 


— 


— 


1 19 


Br. Ballard. 


Totnes - - - 


11 


1 


— 


— . 


— 


14 1 


Do. 


ToxtethPark • - 


2 


1 


— 


— 


— 


89 12 


„ StensBs. 


Upton-on-Sevem - 
Uttoxeter 


6 


4 


_ 


17 


18 12 


24 12 


Mr.Bpear. 


6 


1 


— 


— 


— 


5 2 


Dr.PanoDL 


Uxbridge - - - 


7 


6 


— 


4 2 


26 16 


70 9 


Mr. Power. 


^SiSf""? : : 


S 


2 


_ 


9 6 


12 1 


21 6 


Dr. Stev«mu 


4 


S 


— . 


16 2 


96 18 


156 


« Pmnoosi 


Walsingham • 


6 


1 


_ . 


_ 


— 


7 5 


. Aiiy. 


Wantage - 


5 


1 


— 


— 


— 


5 4 


„ SteTMUL 


W«-llingborouigh 
Wellington (Salop) - 


6 


~ 


1 


— 


— 


5 15 4 


M ParsooL 


S 


_ 


.—. 


— 


— 


•^ 


Do. 


Wells - 


4 


8 


— 


6 2 


12 16 


28 4 


.. BUxan. 


Wem - . - - 


4 


2 


— 


6 16 


6 18 


11 18 


lifr.Spcmr. 


Weobly - 
West Bromwich 


s. 


2 


— 


8 12 


8 14 


17 6 


6 


4 


— . 


17 


61 6 


168 18 


Dr.Parsona. 


Westbuiy-on-Sevem 


4 


— 


— 


-~ 


— 


— 


„ Blanll. 


West Derby - - 


6 


4 


— 


18 16 


87 1& 


142 19 


., Stefrent. 


Westminster - 


2 


1 


— 


~ 


— . 


24 8 


Do. 


Wetherby - 


6 


3 


— 


4 


6 9 


18 17 


„ Bany. 


Wharfodale - - 


S 


— 


— . 


— . 


— 


— 


Do. 


Wheatenhurst - - 


2 


1 





_ 


— 


10 11 


,, BlaxalL 


Whitbv - - . 
Whitchurch (Hants) 
Whitchurch (Salop) 


4 


1 


— 


— . 


— . 


16 14 




3 


2 





4 7 


6 18 


11 5 


„ SteTens. 


4 


3 


— . 


16 


6 11 


9 9 


„ Parsons. 


Whitechapel - 
Wight. IslTof - . 


1 


I 


— 


— 




160 17 


„ Stevens. 


9 


7 


— . 


2 3 


22 12 


88 1 


Do. 


Winchcomb 


2 




— 








^ BlaxalL 


Winchester. New - 


4 


4 


— 


6 


84l 


67 7 


„ Storena. 


Windsor - 


S 


2 


— 


28 15 


80 10 


64 5 


Do. 


Winslow . - - 


8 


1 


— 


— . 


— . 


9 15 


,. Thome. 


Wokingham - - 


4 


3 


— 


6 16 


16 17 


34 6 


„ Stevens. 


Wolstantonand Burs- 


S 


2 


— 


86 10 


67 2 


93 12 




lem. 
















Wolverhampton 


5 


2 


— 


46 9 


69 9 


104 18 


Do. 


Worcester - - - 


1 


1 


— 


— 


.— . 


- 45 


Mr. Spear. 
Dr.BlaxalL 


Worksop - 


7 


3 


— 


2 9 


25 19 


.85 3 


Wortley - 


S 


1 


— 


— 


— 


22 1 


,. Parsons. 


Wycombe - 


13 


8 


— 


8 7 


15 6 


66 4 


„ Thome. 


Yarmouth, Great - 


1 


1 


_ 


__ 


. 


52 11 


Dr. Airy. 


York .... 


6 


6 


— 


1 18 


84 10 


98 17 


Mr. Spear. 


Total . - 


1.850 


787 


14 


— 


— 


H26416 8 
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No. 3. 

Statistics of the National Vaccine Establishbient and 
Educational Vaccination Stations. 



App. A.NO.S. 

National Taodna 
Establishment. 



la. — Staff at end of 1882. 

N.B. — ^^e Stations named in italics are Edacational Vaccination Stations 
authorised by the Local Goyemment Board. 





Name. 




Days and Hours of 




Stations. 


Attendance. 


Vaseinators' 








supplying 








lymph for 








the pablic 








service, & 


1. Dr. R. Ck)ry 


Surrey Chapel - 
Tottenham Court 


Tues., Thurs. ; 2. 


salaried 


2. Mr.W.E.G.Pearse - 


Mon., Wednes. ; 1. 


from the 




ChapeL 




Parlia- 








mentary 








grant 








r 


1. Mr. Ellis S. Guest 


Manchester 


Monday; 2. 








Monday -' 
Tuesday -Ul. 




2-6. Dr. Edmund Robin- 


Birmingham -• 


Wednesday 




son. 




Wednesday; 2. 


Parofihifl.1 




I, 


Thursday; 11. 


and Other 
Vaccina- 
tors not 
salaried 
from the 


7. Mr. Roger Parker 


Liverpool - 


Thursday; 2.80. 


8. Mr. E. L. Webb 


Pimlico - 


Thursday ; 10. 


9. Mr. J. Hawthorn 
10. Mr. W. B. G. Pearse - 


Newcastle-on- 

Tyne. 
Westmnster - 


Wednesday; 3. 
Tuesday; 2. 


Parlia- 
mentary 
grant,, 
hot con- 
tributing 
lymph at 
a fixed 
rate of 


11-12. Mr. W. A. Sumner 
13. Mr. C. T. Blackman - 


Marylebone - • 
Whiteehapd - 


Tuesday; 2. 
Wednesday; 10. 
Wednesday; 11. 


14. Mr. Frederick Holmes - 


Leeds - 


Tuesday; 2.30. 


15. Dr. Edward Lynes 


Coventry - 


Tuesday ; 12. 


16. Dr. Hugh Thomson - 


Glasgow - 


Monday; 12. 


17. Mr. Robert W.Dunn - 


Strand - 


Thursday; 11. 


18. Mr. Matthew Brownfield 


Bromley,Middle- 


Tuesday; 3. 


payment. 


19. Mr. W. Skinner 


sex. 
Sheffield - 


Tuesday; 3. 




20. Dr. A. C. Clarke 


Salford - 


Thursday; 2. 




21. Mr. N. Miskb - 


Waterloo - 


Tuesday ; 2. 




22. Mr. T. F. Morrish 


ToxlethPark - 


Tuesday; 11. 




23. Dr. J. 0. Affleck 


Edinburgh 


Wednes., Sat. ; 12. 




24. Dr. R. Cory 


St.Thomas*sHosp. 


Wednesday; 11.80. 




^ 25. Dr. D. C. McVail 


Glasgow West - 


Monday; 1. 


Teachers or| 
Vaccina- 


Dr. W. Husband 


Edinburgh 


Wednes., Sat. ; 12. 


Dr. R. D. Tannahill - 


Glasgow - 


Mond., Thurs. ; J 2. 


tion not 


•• Mr. H. Lawrence 


Bnstol - 


Wednesday; 10. 


supplying 


Mr. J. Gittins - 


Horsleydown 


Monday ; 2, 


Ijmph -^ 


Mr. William A. Budd - 


Exeter - 


Thursday; 3. 
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App. a. No. 8. 

Natloiial Yaodne 
Estabtishment. 



K.—Animal Vaccination. 

The Animal Vaccine Station is at 95, La3£b's Onputt Street,. 
where Dr. E. Cory and Mr. S. F. Murphy attend for the Vaccmation 
of Children on Tuesdays and Thursdays, from 10.30 a.m. to 12 noon. 



II. — Sources and Amount op Lymph Supply in 1882. 

N.B. — ^The Stations named in italics are Educational Vaccination Stations 
authorised by the Local GoTemment Board. 





Vaccination Stations. 


Nnmber of Yacoina- 

tioni performed at 

the Rtations 

respectiYely. 


Number of Chanes of Lymph 

supplied fkom the Sta^bns 

respectively. 




Primaiy. 


Re- 

vaccina- 
tions. 


Chansed Tabes 
Cbanedivoiy each estimaled 
I^ints. as^qoaltolO 
ivory 1>«oi2its. 


Vacdnatorsn 
salaried 
from the 1 
Parlia-f 
mentary 
grant J 


1. Surrey Chapel 

2. Tottenham Court 

Chisel. 

Total 

1. Manchester'^ - 
2-6. Birminaham - 

7. Liverpool 

8. Pimlico - 

9. Newcastle-on- 

Tyne. 
10. Westminster - 
ll-\2. Marylebone- 
18. Whitechapel - 

14. Leeds - 

15. Coventry 

16. Glasgow- 

17. Strand - 

18. Bromley - 

19. Sheffield' 

20. Salford - 

21. Waterloo 

22. Toxteth Park - 

23. Edinburgh 

24. St. Thomas's 

Hospital^ 

25. Glasgow West 

Total 
Grand Total - 


862 
944 


38 
50 


5/)89 
160* 


737 


1,806 


88 


5,249 


737 


Parochiial 
and other 
Vaccina- 
tors not 
salaried 
from the 
Parlia- 
mentary^ 
grant, 
:>nt con- 
tributing 
lymph at 
a fixed 
rate of 
payment. 


5,227 

1,448 

482 

626 

833 

1,646 

1,719 

1,056 

984 

906 

459 

1,489 

1,146 

694 

684 

1,536 

1,187 

228 

740 


620 

1 

84 

171 

95 

147 

38 

4 

1 
12 
32 

4 
14 
4 
7 
8 


— 


8,596^ 
847 
492 
781 

951 
141 
292 
27» 
1,414 
283- 

14 

331 

572 

1,400 

1,634 

35 

64 




23,085 


1,237 


— 


18,124 




24,391 


1,325 


5,249 


18,861 



* This number includes 40 charged glasses, each estunated as equal to 
charged ivory points. 

\ No information received from this station. 

§ Information for five months only received from this station. 



four 
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II. — SouBCES Ain> Amount of Lymph, Ac. — continued. app. a. No. 8. 

During the year additional supplies (to the extent of 8,056 charged SubiShS^tT 
tubes) were obtained from the following gentlemen :— > 

Mr. C. C. Claremont, Hampstead Road. 

Mr. W. Kempster, Battersea East. 

Mr. G. A. H. Hepworth, Gloucester. 

Mr. J. Oakman, Battersea West. 

Mr. W. Arthur, Kennington. 

Mr. H. Maj, Aston. 

Mr. H. W. Newton, Newcastle-on-Tyne. 

Mr. W. H. W. Wilkinson, Liverpool Road. 

Mr. J. P. Purvis, Greenwich. 

Mr. J. W. Kay, St. George's-in-the-East 

Dr. N. E. Roberts, Toxteth Park. 

Dr. T. N. Orchard, Pendleton. 

Mr. T. M. Johnson, Salford. 

III. — Distribution op Human Ltmph, 1882. 

Number of applications : 

From Medical Practitioners in England and Wales - 8,114 

„ „ „ ScoSand ... 247 

„ the Army ----.. 439 

„ the Navy and from the Emigration Department - 105 

„ India and the Colonies - - - - 157 

„ Diplomatic and other Foreign Services - - 80 



Total . . 9,142 

Supplies sent out : — 

Charged ivory points . . - - - 5,007 

„ squares of glass ----- 40 

„ capillary tubes ----- 21,483 

IV. Calf-Ltmph, 1882. 

Number of applications ..... 599 

Amount received : — 

Charged points ------ 3,655 

„ tubes ------ 471 

Supplies sent out : — 

Charged ivory points - - - - - 2,872 

„ capill^ tubes ... - 270 
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No. 4. 

Abstract of Medical Inspections made in 1882 with regard, generally, to the 
INCIDENCE of Disease on particular places, and to consequent Questions con- 
cerning the Local Sanitary Administration. 



Area of Inquiry and 
Name of Inspector. 



Ground of Inquiry. 



Jurisdiction 
concerned. 



Chief Facts reported by Inspector. 



1. Ampthill 

(Bedfordshire.) 
Dr. Thome, 



Information from Medi- 
cal OfQcer of Health. 



kmpthill guardians 
and rural sanitary 
authority. 



2. Andover 

(Hants.) 

Population, 10.047. 

Dr. BlaxaU. 



Unsatisfactory character 
of the reports of the 
Medical OCDcer of 
Health. 



Andover rural sanitary 
authority. 



a. Ashton-under-Iyne • 

(Lancashire.) 

Population, 37.040. 

Dr. Ballard. 



4. Bangor and Be- 
thesda. 

(Carnarvonshire.) 
Dr. Barry. 



Local request 



Local information 



Ashton - under - Lyne 
town council. 



Bann>r urban^Bethesda 
urban, and Bangor 
rural sanitary autho* 
rities. 



5. Bedwelty' Registra- 
tion District (part) 
i Monmouthshire.) 
Population, 34,716. 
Mr. Spear. 



Registrar General's Re- 
turns, and reports of 
Medical Officers of 
Health. 



AbertUlery urbjoi 
sanitary authority. 



Under the emergency of an outbreak 
of small-pox attacking the inmates 
of the workhouse and the resddents 
in Ampthill town, a portion of the 
workhouse was used as a temporary 
hospital for the isolation of tlioie 
attacked. All further spread oT in- 
fection to the inmates was stayed by 
re-vaccinstion. Apart from one un> 
vaccinated infant no fatal case 
occurred under the s^^e of puber^, 
and out of a total of 107 attacks in 
the district no person protected by 
re-vaccination was affected. 

(Certain dwellings in an extrf^me state 
of dilapidation. District undrained. 
Midden privies a source of nuisaiice 
and dangerous to health. Water 
supply abundant in the valli^ bat 
very scarce on the hills ; wells sunk 
in a filth-sodden soil, exposing the 
water to dangerous pollution. Fre- 
quent prevalence of nuisance arouind 
houses particularly from impro|wr 
storage of excrement and refuse, 
and from pools of house-slops. 
Failure on the part of the Medical 
Officer of Health and the Inspector 
of Nuisances to comprt^end the 
nature and scope of the duties 
required or them. 

Crowding of houses on area with in- 
sufficient space about them. Abun- 
dant nuisances found. Accumula- 
tions of excrement and house refuse 
and bad construction of privies. In 
some parts neglect of proper makir^ 
of roadways. High general death- 
rate, and especially high death-rate 
among children aud from preven- 
table causes. 

Extensive outbreak of enteric ferer 
occurring simultaneoufily over the 
area supplied by the Bangor water- 
works, and limited to the consumers 
of the water obtained therelraai. 
Direct communication ascertained 
to exist by means of a drain between 
a house occupied hy persons suflfer* 
ing from enteric fever and the source 
of the water supply, and thence, in 
consequence of imperfection in filter- 
ing arrangements, directly to tbe 
consumers of tho water. The subse- 
quent spread of the disease promoted 
by the connpctlon established 
between the houses and ill ventilated 
sewers, and the accumulation of filtli 
in proximity to houses. Want felt 
of hospital accommodation for infec- 
tious diseases, and of a disinfecting 
apparatus. 

AbertUlery Urban Sanitary District. 
—(Pop. 6,000.)— Localised prevalence 
of enteric fever in 18S2, associated 
apparently with the use of a certain 
water supply. Extensive prevalence 
of scarlatina in 1881 and 1882: its 
wide diffusion supervening upon the 
existence for some months of sporadic 
cases. No moans for dealing eflbt- 
tively with epidemic diseastt. No 

8 roper system of sewerage ; parti of 
iMtrict not provided with wholesome 
water supply. Prevalenee of privy 
and drain nuisances. 
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Am of Inquiiy and 
Name of Inspector. 



G^nnd of Inquiry. 



JnriMliction 
concerned. 



Chief Facts reported by Inspector. 



5. Bedwelty Registra- 
tion D&trict (iH»rf) 
—cotU. 



Begistrar General's Be- 
tnms, and reports of 
Medical Oflfcers of 
Health. 



Ebbw Tale urban 
sanitary authority. 



Bedwelty rural m 
tary authority. 



Ebbio Vols Urban District.— {Pop. 
16,619.)— An almost house-to-house 

S re valence of enteric fever in small 
etached hamlet in 188L ascribed by 
Medical Officer of Health to excriv 
mental pollution of atmosphere from 
privy and other nui8%noes. Public 
water supply had. however, at time 
flUled, ana inhabitants had largely 
resorted to questionable sources. 
Notable fl^t also (which, however, 
received no explanation) that work- 
ing lads (employed in a colliery) of 
families invaded, unusually often 
first to be attacked. Extensive pre- 
valence of scarlatina, the disease 
spreading ftroro one hamlet to another, 
in years 1881-82. No provision for 
isolation. Part of district not supplied 
from public water mains ; and supply- 
then improper. Prevalence of sewage 
nuisances. Byelaws obsolete. 

BedwBltv Rural District. — (Pop. 
18,lW.y— Parts of this district urban 
in character,' others rural. Informer, 
extensive prevalence of scarlatina 
throughout 1882 ; in one of the ham- 
lets of the latter, prevalence of 
diphtheria. LocalisiMl prevalence of 
typhoid in 188L Large proportion of 
the population very poor: very many 
houses quite unfit for habitation ; no 
means of sewerage; many houses 
unprovided with pnvy acccnnmoda- 
tion : no paving, Ac., of surfkce about 
dwellings. Water supply very de- 
ficient in quantity and, when 
obtained, in^ierally polluted. No 
means of isolation. 



6. Brierley Hill 
(Woroestershire.) 
Papulation, 114)03. 
Dr. Parsons. 



Local complaint 



Brierlej- 
boara. 



HUl local 



Private wells in use in certain parts of 
the town in dangerous proximity to 
privies, dumb-wells, pigstyes, and 
other BOurceH of pollution. The wells 
are sunk through clay into a water- 
bearing bed of loose rock, and it seems to be the practice 
to puddle the upper part of the well to exclude surface 
soakingM, but the outcrop of the water-bearing bed being 
in a town, the water appears to carry down impurities 
fipom the gathering ground. Public water service furnished 
by South Staffordshire Waterworks Company, but not ex- 
tended to all parts of town, impure buppltes consequently 
in use. Privies with foul open cesspits. Pig-keeping nui- 
sances. Want of proper sewerage in outlying parts of town. 



7. Clapham. 

(Surrey.) 
Dr. Parsons. 



Enteric fever. Local 
complaint. 



Wandsworth District 
Board of Works. 



?<. Coggeahall and 
netefatioiurhood. 

Dr. Airy. 



Information fh>m the 
Medical Officer of 
Health as to epidemic 
of diphtheria. 



Outbreak of typhoid fever in June and 
July 1882. of limited extent, occur- 
ring for the most part in houses of 
the best class, and attacking (with 
one exception caiable of being 
otherwise accounted for) only persons getting milk from 
a particular dealer at Clapham, and especially large milk 
drinkers. The milk used by the patients had come from 
two farms near Axminster, no fever having occurred 
among persons using milk from the dealer's own oovrs. 
The mode in which the milk became infected was not 
ascertained but there had been oases of fever some months 
before in the place Trom whidi it came, and the well water 
at both fknns was found on analysis to be contaminated 
with sewage products. 

Braintree rural sani- Serious epidemic of diphtheria, espe- 
tary authority. ciallv among children attending one 

particular schooL Origin uncertain. 
Spread chiefly by personal communi- 
cation. Drauuu! e * nto waterooui see. 
Water supply, parti v Iqr pipes, partly 
by carts, from mod spring, imper- 
fect y secured from pollution. No 
public means of isolation. 
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Area of Inquiry and 
Name of Inspector. 



Ground of Inquiry. 



Juriidietion 
oonoemed. 



Chief Facta reported Yfj Inspector. 



!). Dartford Registra- 
tion District. 

(Kent) 

Population 22,480. 

Mr. Spear. 



10. Folkestone • 
(Kent.) 
Population, 18.717. 
JH: Parson$. 



, Galgate 

(Lancashire.) 

Population, 748. 

X>r. Barrp. 



12. Guildford,Dorking, 
and niighbour- 
h>'HL 

(Surrey.) 
Mr. Pouter. 



l.H. Helston, Redruth, 
and Falmouth 
Unions. 
(Cknnirall.) 
Dr. Baliard, 



Refo^trar General's Re- 
turns. 



Diphtheria. Regis.- 
General'B Returns. 



Request of local autho- 
rity. 



Outhreak of diarrhoea. 
Report by Medical 
Officer of Health of 
Guildford rural sani- 
tary district. 



As to Medical Officer 
of Health arrange- 
ments. 



Dartfbrd local board • 



Dartford rural sani- 
tmty authority. 



Folkestone town 
council acting as 
improvement com- 
missioners. 



Lancaster rural sani- 
tary authority. 



Guildford, Dorking, 
and Hambledon 
rural sanitary autho- 
rities. 



Helston rural sanitary 
authority. 



Dar^ord Urban Sanitary Dittriet.^ 
(Pop. lQ46e).~PreTalenoe of enteric 
fever, localised to low-lying portion 
of towiu during 1881 and part of 
1882. In parte invaded, subsoO 
water stands S or 4 feet only fh>m the 
■urfkce; and into this water4evel 
wells and oeespool« are sunk in- 
differently. At time of fever outbresk 
sewers were being constructed, 

{>umping operationsbeing needed to 
ower suhaoil water; wells and cess- 
pools were often pumped dry. WeDt, 
on again receiving soakage. of neces- 
sity much polluted. 40 per cent, 
of nouses in this low-bring district 
supplied flpom local wells, remainder 
firom Kent Water Company's mams 
(everywhero available) ; in form«v; 
over 80 per cent, of fever attacks 
occurred. In addition to defecteof 
water supply, cesspool and other 
nuiswaoes very common. 

Pari of Dar^iord Sural SamUarw 
Disertct.— (Pop. 11^.)— IxM»Used 
and reoiurring outbreaks of diph- 
theria. Initial cases ooeurring io 
houses where gross sanitary defects 
existed, and in spote where diph- 
theria had previously been observed ; 
disease then apparently apreading 
through schools. Bsrte of this dis- 
trict rapidly extending, yet no hJ^ 
laws. Houses being built without 
any regard to sanitary requirements. 
Yeiy uttle inspection for santtny 
purposes. 

Epidemic of diphtheria in winter sod 
spring of 1881-2, chiefly aflboting 
certam suburbs inhabited by the 
working classes. Diseaae propagated 
in part by personal interoommoni- 
cation, ana associated in moit 
instances with conditions facilitating 
the entr^' of sewer-air into houses. 
Insufficient ventilation and flnahiM 
of sewers and drains. Polluted 
shallow wells. Hospital accommo- 
dation not sufficiently nuule use of. 

Outbreak of enteric fever in August, 
1882, among persons drinking water 
obtained fh>m a well contaminated 
with exoremental matter. W«tar 
supply of village insufficient ; wells 
of doubtful purity resorted to. 
Midden privies a source of nuisance 
and of grave injury to health. Vo 
means of isolation or efficient dis- 
infection. 

Sudden epidemic of diarrhoea extend- 
ing over many country paridiei, 
attacking adults and children, bat 
not babies. Absence among iuTsded 
houses of community of sanitsiy 
conditions that would suffice to 
account for the observed distribution 
of the malady. I^etaUed iuqoiTy 
(embiacing above two dozen utieUt 
of food) into the fbod circumstanees 
of invaded families, upon the whole 
negative. 

HeUton Rural Sanilarp JHttrid 
(Pod. 20,249).— General ineffideney 
of the arrangemente under which 
the District Medical Officers had 
hitherto acted as Mt^calOnccnof 
Health, and of sanitary adminiitit* 
tion by the authoritv. Serious noi* 
sances from accumulations of fllth* 
absence or inefficiency of drainace 
and want of due privy aocominoo' 
tion throughout the district. Io 
many places deficiency of water mv 
ply, or a supply of very qucstioo* 
able wholesomeness. Great p*^ 
I valence of phthiaii. 
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Area of Inqniiy and 
Name of Inspector. 



Gnmnd of Inqoiiy. 



Jurisdiction 
concerned. 



Chief Facta reported by Inspector. 



IX HelstOD, Redmtb. 
and Valmouth 
XJnions.—tfON/. 



As to Medical Officer of 
Health arrangementi. 



Helsion town council 



Bedrath rural sani- 
tary authority. 



14. Hindley • 
(Lanoashire.) 
Pbipulation, 14^609. 
Mr. 8pMr. 



Inadequacy of reports 
of Medical Officer of 
Health. 



Redruth local board • 

Gam borne local board. 
Phillack local board 



Hayle local board 



Ealmouth rural sani- 
tai7 authority. 



Falmouth town 
counoil. 



Fahnouth (parish) 
local board. 



Feniyn town coimcil. 



Hindley urban i 
taiy authority. 



HeUUm Urban Sanitary DiatricL 
(Pop. 3^4W.)— Very negli^nt sani- 
tary administration. Excrement 
nuisanoes and nuiiances from want 
of proper drainage, abounding every- 
where. Many houses without privy 
accommodation. No supervision of 
common lodging-houses. 

Redruth Rural Sanitary DiHrict. 
(Pop. 18,968).— General inefficiency 
of sanitary administration and of 
the arrangements under which the 
District Medical Officers fill the 
posts of Medical Officers of Health. 
Little or no improvement (except in 
the Illogan district) in the sanitary 
condition of the district since Dr. 
Blazall's inspection in 1877. 

Redruth Urban SanUanf />i>/rtc^ 
tP<Jp. y,S,-J®K— lfi«?lHcie»t i&nliai^' 
admLtiiatration nnd luiMiical »uper» 
rininn. Sanitary niJiidUion of db- 
trirt mijf}i da it wjm nt tliP time ol 
Dr. BlninlJ'f* JTi-'<|MTt ion m W*. 

{Fmh 13.IW1) — Qcjii^ml ^^illeicncjof 
Ideniea] r ilELc^r Df Hmlth iiud iwii* 
tnrr improvcincnK^f dllitrict. 

(Pop. ^M^^.) -Imm^ii^nt mrnturj 
&dlminL<itmtian pTBi^enkll^'. Siinilflry 
conditio II of difttricl mucli thc^sftux? 
ui whrn rt^ported rm by Dr. BlJimll 
in 1H77. Dlslrit't very filthy from 
cxcronip.^nt and ilnitniiflr*' tiuj^uiijcj^. 
tbo reiTtov^l o^r which the nuthority 
dties not duly eufore**, and the re- 
cxiTTCTici' of which itilo(3j» uotem^jfi- 
vrmr to jirtvciit. 

J7ay{0 Urban Sanitary Dittriet. 
(Pop. 1,089).— Inadequate appre- 
hension of his functions \^ the 
Medical Officer of Health. 

Falmouth Rural Sanitary District. 
(Pop. 9.960).— Medical Officer of 
Health doing his best, and on the 
whole satisfactorily. Considerable 
improvement in district since pass- 
ing of Public Health Act. 

Falmouth*Municipal Borough, (Pop. 
6,978).— Medical Officer of Health 
doing his work satisfactorily. 

Falmouth (Pariah) Urban Sanitary 
Dietriet, (Pop. 64S8).— Medical 
Officer of Health doing his work 
satiflfkctorily. 

Penryn Urban Sanitary JHairict. 
(Pod. 3,466.)- Medical Officer of 
Health doinsr his best, and on the 
whole satisfactorily. Much im-^ 
provement needed in the town, 
especially in respect of privies and 
sewer ventilation. 

Omissions of reporting on part of 
Medical Officer of Health oonse- 

3uent upon neglect of the active 
uties of the office. Absence of any 
means for dealing with spread^ 
infectious diseases. Many "filth" 
nuisances, arising from want of due 
sanitary supervision; a certain 
number of houses quite unfit for 
habitation. Bvelaws (made in 1876) 
not well adapted to special wants of 
district; and houses now being 
built without sufficient regard to 
sanitary requirements. 
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Apf. a. No. 5. 

On the Opem- 
tions of toe 
Animal Vaccine 
Establinhment; 
by Mr. Murphy, 



Permanent pre- 
miaea in Lamb's 
Condait Street. 



Days for vacci- 
nation of 
children. 



Days for vacci- 
nation of calves. 



No. 5. 

On the Operations of the Animal Vaccine Establishshent ; 
bj Shirley F. Murpht. 

The last report gave an account of the earlier operations of the 
establishment in the temporary premises situated in the stonejard of 
the workhouse of St. Mary Abbott, Kensington, where arrangements 
were made for the cultivation of calf-lymph and its supply to the 
National Vaccine Establishment, but where there was no opportunity 
for the vaccination of children direct from the calf. 

The present report, in continuation of the last, refers to a period 
beginning with the opening of the permanent premises in Lamb's 
Conduit Street in the early part of April 1882, since which date, in 
addition to the cultivation of calf-lymph, a number of persons hftTe 
been vaccinated at the station. 

The premises consisted originally of some newly erected stables in 
the rear of houses in Lamb's Conduit Street. These were altered so 
as to meet the requirements of the establishment. 

The ground floor of the house 95, Lamb's Conduit Street was con- 
verted into an entrance hall, giving access to a waiting-room measuring 
32 X 29 feet. The waiting-room opens into another room meajsuring 
26 X 30 feet, and divided into two parts by a screen, on either side of 
which the vaccination of children and calves are performed. On the 
side of this operating-room further from the waiting-room is a passage 
leading to a furnace-room, a store room, and three stables for calves. 

Each stable measures on on average 15^ feet by 9^ feet, and is fitted 
with four stalls ; each cal^ therefore, has a floor space of 36 ' 7 feet. 

The floor of the whole institution is made of concrete, and in the 
stables has a fall to a channel which opens into a trapped drain. The 
walls are of brick and covered with cement to about four feet from the 
floor. The divisions between the stalls are made of slate, the troughs, Ac 
of iron. 

Each room and stable is heated with hot-water pipes, so arranged 
that the heat in any one can be maintained independently of the 
others. 

Adjoining these rooms is a yard containing an isolation stable, to 
which can be removed any calf which it may be desirable to separate 
from the others, waterclosets for the convenience of the public, a manure 
bin, and an enclosed receptacle for boiling milk. 

The floor above is devoted to a resident caretaker and his family, one 
room being retained for microscopic purposes. 

On April 11, 1882 the station was opened for the vaccination of 
children and adults, vaccinations taking place every Tuesday cmd Thurs- 
day from 10.30 a.m. to 12 noon. 

The need for the lymph-supply to fall upon these days has led to 
the days of vaccination of calves being appointed as follows : — 

A calf is vaccinated on Saturday with lymph stored in tubes. This 
calf supplies lymph on the following ThurMay for — 
. The direct vaccination of chil^en at the station ; 

b. The supply of lymph to the National Vaccine Establishment ; 

c. The direct vaccination of another calf ; 

d. The vaccination of another calf on the following Saturday. 
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The calf vaccinated on Thursday provides Ijmph on Tuesday for — App. a. No. b. 

a. The direct vaccination of children at the station ; ttoiuMrftiSe'*' 

b. The supply of lymph to the National Vaccine Establishment. Animal Vaocine 

'^'^'^ 'f ^ ^ Ertftblishment; 

As a matter of practice it is also customary to retain for subsequent ^^ ^^' ^^^^y* 
use a few tubes of lymph derived from the best developed vesicles. 
This becomes available in case of any deterioration in the quality of the 
vesicles. 

From April 1882 until July 1882 the duration of the stay of a calf 
in the station amounted to 14 days. Experience gained during this 
time showed the need for an. additional calf to be maintained in case of 
any unfitness of a calf for vaccination. After July, therefore, one of the 
two calves received every week was retained three instead of two weeks. 

In November of the same year it was thought desirable to double the 
number of calves vaccinated every week, and since that month two 
calves have been vaccinated every Thursday and every Saturday. 

The calves on their arrival were placed in the isolation stable until inspection of 
they had been approved by an inspector of the Veterinary Department ^^ 
otike Privy Council as fit for inoculation, and they were then admitted 
into the other stables. 

These arrangements were continued until, in February 1883, the 
prevalence of K>ot-and-mouth disease in the country made it necessary 
that special precautions should be taken to prevent the infection with 
this disease of the calves in the Animal Vaccine Establishment. 

Thenceforward the calves were subjected to preliminary observation, 
being first received into " quarantine " premises which had been secured 
for this purpose in Somers Town, N.W. They were retained in this 
station for six days, and were only conveyed to Lamb's Conduit Street 
after their freedom from foot-and-mouth disease was assured and they 
were otherwise in good health. 

With a view to preventing subsequent infection, precautions were 
taken in the manner of removal of the calves from one station to the 
otlier, and means were taken to prevent the introduction into the insti- 
tution of disease conveyed in the milk or by the manure cart. The 
result has been altogether satisfiEictory, and the calves have remained # 
in good health. 

The lymph stock in use at the time of the last report has been con- J"«"\*".^ 
tiaued until the present time. It was obtained originally on November ^'^'^ ° *^ 

26th, 1881, at a farm in the village of Laforet not far from Bordeaux, 
and a sample of lymph from the 17 th calf in succession from the original 
one was sent by Dr. Dubreuilh of Bordeaux to the Medical Officer of the 
Local Grovernment Board. 

Calf 50 was vaccinated with this lymph, and the stock maintained 
since by vaccination of successive calves. 
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App.a.No.5. The following Table (Table I.) shows the descent of the Lymphy 
OntheOpera- ^® Weighty Sex, and Colour of the Calfy and the character of the 
tions of the Vcsicles, 

Animal Varcine 
EsUblishment; 
by Mr. Murphy. TaBLE I. 



Date of 














Vaccination 
and Number of 
Calf, placed in 

order of date 


Origin and Descent 
of Lymph. 


Woij^ht 
of Calf, 
lbs. av. 


Sex. 


Colour. 


Character of 
Vesidei. 


of Vaccination. 














1S82. 














Aprils . 


Calf M 


From calf n & 62 


136 


M 


Boan 


Moderate. 


.. 8 . 


w 55 


u 


62 - 


148 


M 


Do. - - 


Good. 


.. IS • 


„ 66 




66 


420 


F 


White - - 


Moderate. 


„ 16 • 


» 67 


„ 


66&56 


374 


F 


Do. - 


Good. 


„ 20 . 


» 68 


n 


67 


154 


F 


Do. - - 


Do. 


,. 22 • 


• .. 69 


M 


67 - 


134 


F 


Da - 


Do. 


« 27 . 


,. 60 




69 


221 


M 


Red and white - 


Moderate . 


.. 29 


• ^ 61 


•» 


69 - 


174 


M 


Do. - - 


Do. 


May 4 


■ „ 62 




61 


176 


M 


Red 


Good. 


- ,? 


• » 63 


*• 


61 


189 


M 


Roan •- - 


Moderate. 


« u 


■ M 64 


„ 


63 


186 


M 


Do. - 


Do. 


« 13 


• n 65 


U 


63 


187 


M 


Do. - . 


Do. 


.. 18 


■ - 66 




66 


152 


M 


White - 


Good. 


M 20 


• „ 67 


„ 


65 


146 


M 


Roan 


Do. 


n 22 


- n 68 


„ 


67 and 


322 


F 


Do. - 


Moderate. 






Bordeaux stock. 










« 27 


• .. 69 


Prom calf 61 


249 


F 


Do. . - 


Good 


June 1 


• „ 70 


H 


69 


812 


F 


Do. - 


Do. 


.. s 


■ n 71 




09 


238 


F 


Do. - . 


Do. 


.. 8 


■ M 72 


f» 


71 


282 


F 


Red and white - 


Do. 


H 10 


" » Z? 


» 


71 - 


288 


F 


Do. 


Moderate. 


n 16 


- M 74 


^ 


78 - 


261 


F 


Do. 


Good. 


.. 17 


- „ 75 


f» 


69&71 


261 


F 


Do. 


Do. 


» 22 


• „ 76 




76 - 


235 


P 


Do. 


Moderate. 


M 24 


■ .. 77 


■ »» 


76&69 


217 


M 


Do. 


Do. 


Jiiyl 


- n 78 

• » 79 


*» 
M 


77 - 
77 - 


222 
178 


F 
F 


Roan 

Do. - 


Very good. 
Good. 


'• i 


- ,. 80 


*> 


79 


284 


M 


Red and white • 


Do. 


n 8 


• .. 81 


f* 


79 - 


218 


M 


Do. 


Moderate. 


" 18 


• » 82 


» 


78 


228 


F 


Do. 


Do. 


„ 16 


• ,. 88 


„ 


79 - 


156 


F 


Do. 


Good. 


H 20 


- M 84 


„ 


83 


256 


M 


Do. 


Modente. 


,. 22 


• „ 85 


„ 


83 


238 


M 


Do. 


Very good. 


„ 29 


• .,. 86 


„ 


85 


238 


M 


Red 


Good. 


Aug. 3 


■ H 87 


„ 


86 


248 


M 


Red and wliite - 


Do. 


.. 6 
„ 10 


■ » 88 
• H 89 


M 


85 . 

88 . 


277 

£78 


M 

M 


Blue • . 
Do. - 


VeiyTOod. 


» 12 


- » 90 


M 


87 - 


301 


M 


Red and white - 


Moderate. 


» 17 


■ M 91 


„ 


90 


276 


M 


Do. 


Good. 


.* 19 
n 24 


■ „ 92 
- » 93 


»» 


89 - 
92 


274 
•276 


M 
M 


Roan 

Red and white - 


Verygood. 
Indifferent. 


y» 26 


- » 94 


*> 


92 


251 


M 


Do. 


Moderate. 


^\^\ 


" n 96 


„ 


88 - 


251 


M 


Do. 


Good. 


Sept. 2 


- »» 96 


M 


88 - 


313 


M 


Do. 


Moderate. 


.. 7 


• » 97 


»» 


96 


266 


F 


Do. 


Verv good. 


*. 9 


- „ 98 


f* 


95 


285 


M 


White . - 


Do. 


•1 14 


- M 99 


t. 


98 


353 


M 


Do. - 


Good. 


.. 16 
H 21 


- « 100 

- „ 101 


;;' 


98 
100 - 


290 
801 


M 
M 


Blue and white - 
Blue • . 


JSLS^ 


n 2S 


• M 102 


t» 


100 


404 


•F 


White . 


Indifferent. 


» 28 
„ SO 


■ n 103 

■ M 104 


>• 


102 - 
100 A 97 


346 
304 


F 
M 


R«d and white • 
Red 


Verygood. 
Indifforent. 


Oct. 5 


• ., 105 


*• 


108 - 


280 


M 


Blue . - 


Good. 


•' ^l 


• M 106 


„ 


103 


322 


M 


Red and white - 


Very good. 
Moderate. 


„ 12 


■ „ 107 


M 


106 


276 


M 


Red 


" }J 


• „ 108 


»> 


106 - 


327 


M 


Do. 


Do. 


., 19 


• u 109 


» 


108 


312 


M 


Do. 


Good. 


» 21 


• „ 110 


•* 


108 - 


364 


M 


Red and white - 


Modente. 


•' S 


• M 112 


„ 


110 


364 


F 


White - . 


Good. 


>* 28 
Nor. 2 


• „ lis 

■ „ 114 


»» 


109 

112 A lis 


347 
354 


F 
F 


Red and white • 
Do. 


Modeiate. 
Do. 


t* 4 


• H 115 


K 


112 - 


370 


F 


Do. 


Fkiled. 


»* 9 


■ u 116 


»» 


105 


815 


P 


Red 


Good. 


« 11 


• » 118 


*» 


105 


196 


F 


White - - 


Good. 


„ 16 


■ »> 119 


f» 


118 


270 


F 


Do. 


Modeiate. 


If 16 ' 


■ M 120 


ti 


103 


268 


M 


Roan 


Da 


»' 12 


■ ,, 120 


„ 


118 - 


258 


M 


Do. 


Gtxxi. 


» 18 • 


• M 121 


n 


116 A 118 


274 


M 


Yellow and white 


Da 


» 18 


• » 122 


» 


118 


270 


F 


Red and white • 


Indifferent. 


,, 25 • 


., 123 


" 


121 


212 


:m 


Roau and white - 


Yorj good. 
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Date Of 














yAocinjitioii, 
and Number of 
CWn placed in 

order of date 


Origin 1 

of 


ind Descent 
Lymph. 


Weii^ht 
of Calf, 
lbs. ar. 


Sex. 


Colour. 


Character of 
Vesicles. 


ofVaocination. 












4 


1882. 










t 






Nov. 28 


Oalfl25 


FromcaIfl21 


336 


M 


Red 


Good. 


> 85 . 


• „ 126 


(* 


121 


382 


F 


Red and white • 


Indifferent. 


r, 25 . 


• ** 127 




121 


280 


M 


Do. 


Moderate. 


H 30 . 


• .. 128 


n 


123 


294 


M 


Roan and white- 


Do. 


^- 80 . 


• » 129 




127&12S 


266 


M 


Da 


Indifferent. 


Dec 2 


• M 180 


^ 


123 


285 


il 


Black . - 


Indifferent. 


» S 


■ H 131 


n 


123 - 


280 


Black and white 


Good, 


n 7 


• „ 182 


>» 


130 & 131 


280 


M 


Red and white - 


Do. 


n 7 


• « 133 


>* 


131 


224 


M 


Roan 


Moderote. 


« 7 


■ „ 183 




110 - 


224 


M 


Do. 


Indifferent. 


„ 9 • 


• ,. 134 


,^ 


118 & 131 


356 


F 


Black - 


Moderate. 


n 9 


• ,. 136 


jj 


181 A 110 


290 


M 


Blue 


Good. 


.. 14 


. M 136 


^^ 


136A - 


274 


M 


Spot 


Indifferent. 


H U ' 


« 187 


jj 


1366 - 


252 


M 


Red and white - 


Moderate. 


^ 1« . 


n 138 


^^ 


1356 - 


298 


M 


Blue - 


Do. 


^ 1« . 


• „ 139 


J, 


1366 - 


266 


F 


White - - 


Indifferent. 


„ 21 . 


.» 141 


j^ 


138 - 


222 


M 


Red and white • 


Good. 


n 21 • 


. 142 


IV 


1826 - 


260 


M 


Roan 


.Do. 


n 21 • 


n 148 




51 


260 


H 


Do. 


Indifferent. 


* 23 . 


• ^ 143 




1826 - 


236 


M 


Yellow and white 


Moderate. 


r 23 • 


• n 144 


^^ 


181 - 


246 


M 


Red 


Good. 


n 28 . 


M 145 




144 


244 


M 


Red and white - 


Do. 


., 28 


• ». 146 


J^ 


143 - 


270 


F 


Roan 


Indifferent. 


n so 


» 147 


^ 


143 - 


258 


H 


Red . - 


Good. 


», so ' 

,1883. 
Jul 4 


H 148 


*» 


144 


210 


F 


Blue 


Moderate. 


• „ 149 




W 


274 


M 


Red and white • 


Verygood. 


„ 4 . 


H 150 


^, 


148 - 


252 


F 


Brown 


., 6 • 


„ 151 


^, 


147 - 


256 


M 




Indiffereqt. 


n 6 • 


,. 152 


J* 


146 


224 


M 


Black - 


Moderate. 


« 11 - 


« 153 




162 - 


162 


M 


Red- - . 


Good. 


., 11 • 


.. 154 


^J 


145 


160 


M 


Red and white - 


Failed. 


. IS . 


n 155 


^ 


150 - 


260 


M 


Spotted - - 


Indifferent. 


* 18- 


H 156 


J^ 


147 


280 


M 


Roan 


Do. 


„ 18 . 


^ 157 


•• 


60 


262 


M 


Red and white - 


Moderate. 


n 18 . 


„ 158 




166 


242 


M 


Red 


Indifferent. 


« 20 - 


., 159 


•»» 


148 - 


897 


F 


Black and white 


Verygood. 


.. 20 ' 


M 160 


Original Bordeaux 

lymph. 
From calf 157 


208 


M 


Black . - 


Good. 


m'2S . 


» 161 


214 


M 


Black and grey - 


Moderate. 


« 25 - 


» 162 


n 


169 


143 


F 


Red - ""^ - 


Good. 


>, 25 ' 

n 27 « 


ff 163 
n 104 


w 


160 
161 


268 
174 


M 
M " 


Do. - . 
Do. - 


Verygood. 
Indifferent 


pa/I: 


n 165 


^ 


161 - 


206 


M 


Do. . 


Do. 


» 166 


J 


166 


300 


M 


Red and white - 


Good. 


» s . 


« 167 


jj 


163 


294 


M 


Red 


Do. 


M 3- 


„ 168 




163 


392 


M 


Black . . 


Indifferent. 


« 6 . 


» 169 


^ 


166 - 


400 


M 


Red and white - 


Moderate. 


.. 8 * 


„ 170 




167 - 


168 


M 




Verygood. 


M 8 • 


» 171 


j^ 


167 . 


268 


M 


Black and white 


« 10 . 


^ 173 


^ 


167 - 


154 


M 


Do. - 


Do*. 


n 10 . 


M 174 


w 


160 


240 


F 


Black . 


Good. 


n 15 < 


« 172 


n 


173 - 


168 


M 


Red 


Verygood. 


„ 16 . 


• H 175 




173 - 


120 


M 


Do. 


Go6d: 


^ 17 . 


,. 176 


J, 


173 


168 


F 


Red and white • 


Verygood. 


H 17 . 


H 177 


jj 


173 - 


170 


F 


Red 


Go<i. 


« 22 . 


„ 178 


J 


176 - 


122 


M 


Do. - 


Do. 


„ 22 . 


• « 179 


J, 


177 - 


112 


M 


Red and white • 


Moderate. 


M 24 


• « 180 


T* 


176 - 


124 


M 


Roan 


Do. 


«- 2* 


■ „ 181 




176 - 


124 


M 


Red 


Verygood. 


Mar. 1 


' n 182 


^ 


181 


154 


M 


Red and white • 


Moderate. 


,. 1 


• ., 183 


^ 


181 - 


134 


M 


Roan 


Do. 


„ 3 . 


• n 184 




181 


154 


F 


Yellow and white 


Very good. 


H 8 


' » 186 


^ 


184 


164 


F 


Roan and white - 


IndifiSrent. 


» 10 


• n 185 




184 - 


300 


M 


Red and white - 


„ 15 


• », 187 




186 


280 


M 


Red 


Good. 


H 17 


• « 188 




186 - 


130 


F 


Red and white - 


Do. 


n 22 

» 22 


• n 189 

• n 190 


j; 


188 
188 - 


173 
168 


F 
M 


Red 

Redand white - 


Very good. 
Indiflferent. 


n 24 


- Z 192 




188 - 


160 


M 


Do. 


Very good. 


» 24 


" H 194 


,j 


188 


204 


M 


Roan 


Not stated. 


» 29 


- „ 195 


„ 


192 - 


146 


M 


Do. 


Moderate. 


n 29 


- „ 196 


)t 


192 


162 


M 


Red and white - 


Do. 


« 81 


• ,. 197 




192 . 


142 


H 


Do. 


Good. 


« 51 


- « 191 


'^ 


192 


198 


M 


Do. 


Moderate. 



App. a. No. 6. 

On the Opera- 
tions of the 
Animal Vaccine 
Establishment ; 
by Mr. Murphy. 



Calves Not. 63, 111, 117, 124, 140, and 193 were out of health, and were not vaccinated ftt all. 
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Apr. A. No. s. rpj^g averajre weight of the ailvcs on achnission was 247'Oibs., on 

On the Opera- leaving 264 '9 Ibs., giving an average increase of weight for each calf 

AnSmai VMcine of 17*9 Ibs. Of the totS number of calves all increased in weight but 

Establishment; n^ in 4 there was no change of weight, and in 7 there was a loss. 

WeUht ©rcalves. '^^^ character of the vesicle appears to have been influenced hj the 

weight of the calf^ the heavier calves producing less satisfactory results 

than the lighter, a result probably due in a great extent to the age 

of the calf, the finer skin on the younger calf producing the better 

vesicles. Latterly a record has been kept of the condition of the skin, 

whether fine or coarse, scaly or otherwise. The observations have not 

been sufiiciently extensive for any but a general statement to be made 

that the presence of roughness appears to affect the quality of the vesicles. 

lbs. 

Calves producing indiflerent vesicles had an average weight of 274 '9 

„ moderate „ „ 254 '9 

good „ „ 234-5 

„ very good „ „ 236*4 

Sex of calves. The same results have not been obtained equally from male and from 

female calves. Omitting 2 calves, the vaccination of which failed, 1 in 
which no statement of the result was given, and 6 which were not 
vaccinated, we have the following results : — 

17' 5 per cent, of the males had very good vesicles. 



21-4 


99 


females 


99 99 99 


31-9 


99 


males 


good vesicles. 


42-9 


» 


females 


99 99 


351 


99 


males 


moderate vesicles. 


23-8 


99 


females 


99 99 


15-4 


99 


males 


indifferent vesicles. 


11-9 


99 


females 


9t 99 



The experience of the year is slightly in favour of female calves, 
64 • 2 per cent, of the female calves produced ** very good " or " good " 
vesicles, while only 49*4 per cent, of the male calves produced vesicle? 
of this class. The number of female calves vaccinated is, however, too 
small for any great value to attach to these figures. 

From April 11, 1882, to the end of March 1883, 614 children were 
primarily vaccinated at the station, and 29 re-vaccinations were per- 
formed. Of the former, 6 failed, 5 of which were vaccinated directly 
from the calf, and 1 with stored lymph. All but one were subsequently 
B«»uiu .^tanwd successfully vaccinated ; one of the six was not again vaccinated, 
h'uinnniied The following table shows the success in each hundred of insertions 

lymph. Qf ijmph. The per-centages aie calculated upon 576 direct vaccina- 

tions with animal lymph, and 34 vaccinations with animal lymph stored 
in tubes.* 

For the purposes of comparison results obtained with humanized 
Ijrmph in 150 cases, of direct vaccination and 34 of vaccinations with 
lymph stored in tubes at Surrey Chapel are given. ' 

Three operators were concerned in the various vaccinations. Broadly 
speaking, they were of equal skill, yet each operator had not exactly 
the same degree of success, and this fact, together with the smalluess rf 
the number of cases of vaccination with stored lymph, are reasons for 
not attaching any great value to the figures, but it is thought well to 
put them on record. 

* Subsequent experiment gives a greater value to calMymph stored on points 
than to that stored in tubes. 
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Insertion Success. App. a. No. s. 

Animal. Hamanised. Qn the Opera- 

Direct - 96*3 - - 9o'0 Animal Vaodne 

TiihPQ - 71«7 - - «;^*Q Establishment; 

lUDes 71 7 - . 07 y by Mr. Murphy. 

The age of the stored animal-ljmph varied from 2 to 270 days. The 
'age of the stored humaDized Ijmph varied from 2 to 141 days. 

The average diameter of the vesicles estimated upou the same 
cases aa above is shown in the following table : — 

Average Diameter of Vesicles ^ in Inches. 

Animal. Humanized. 

Direct - 39 - - '36 

Tubes - -31 - - -28 

The average extent of areola estimate^ on the same cases is shown 
m the following table : — * 

Extent of Areola^ in Inches, 

Animal. Hnmaniied. 

Direct - -38 - - '34 

Tubes - -21 - - -18 

These tables will suffice to show that the local effects of inoculation 
of calf-lymph are practically the same as those produced by humanized 
lymph, a statement which may also be made concerning the consti- 
tutional symptoms produced by the two kinds of lymph. 

The same need for care was required in the selection of vesicles for 
the further cultivation of lymph on the calf, and for the vaccination of 
children as in the case of arm to arm vaccination with humanized 
lymph ; and from time to time it became necessary for the purpose of 
maintaining the supply of Ijrmph to revert for the vaccination of a calf 
to lymph derived from an earlier calf than that immediately antecedent 
to it. 

Of the total number of calves from which children were vaccinated, 
but SIX produced lymph which could be regarded as being responsible 
for a partial failure of the vaccination of children inoculated with it. 

In conclusion it may be repeated that judged by the experience gained 
during the first year's operations at the Animal Vaccine Establishment, 
animal lymph ''takes" with as much certainty as humanized lymph, 
and produces similar local and constitutional effects. 

It only remains for me to state that from April 1, 1882 to March 31, 
1883 (both days inclusive), 5,560 charges of calf-lymph have been supplied 
from this station to the National Vaccine Establishment at the Local 
Government Board. These have consisted of 4,305 points and 1,255 
tubes, collected on the 5th day after vaccination, and transmitted on the 
day of collection. Each point and each tube is charged with a quantity 
of lymph, so that two points or one tube are amply sufficient for the 
vaccination of one individual. 

* More recently the amonut of areola accompanying direct vaccination with 
animal-lymph has been much reduced, the average of the last 100 cases has been 
'32 of an inch, the average sixe of the vesicle in the same cases beiog *37 of an 
mch.— July 24, 1883. 
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app.a.No.6. No. 6. 

AbstracTof Vac- NoTEs prepared from Official Documents as to the Laws r^ulating 
in^Euroii^'^^ Vaccination in Eueopean Countries. (1882.) 



The following memorandum has been compiled from the offida) 
reports and other documents procured for the Local GoYemment 
Board through the Foreign Office in compliance with the Board's 
request. 

The vaccination laws and their modes of enforcement vary consider- 
ably in the different countries of Europe, but provisions for securing the 
vaccination, and, in some cases the re-vaccination, of children attending 
schools and of persons engaged in the public services, are almoflt uni- 
versal. 

Austrian Empibs. 
(a.) Austria. 

In Austria vaccination is not legally obligatory on the people gene- 
rally, but is " carried out as far as practicable."" On the following 
classes of persons, however, the operation is compulsory : — 

(1.) Wards of State provident institutions. 

(2.) Children in orphan houses. 

(3.) All persons obtaining scholarships. 

(4.) All persons entering charitable institutions. 

(5.) All persons to whom free education is granted. 

(6.) Candidates for the military educational institute. 

There is no special rule as to the vaccination of persons entering the 
army or navy, but all such persons are medically examined prior to their 
admission, and where it is doubtiul whether the candidate has pi*eviou6lj 
been successfully vaccinated,, the operation is performed. 

The law regulating the performance of vaccination in Austria wia 
passed in 1836, and has only been altered so far as was necessary to 
make it compatible with the present system of government. 

(b.) Hungary. 

In Hungary vaccination is performed under a law passed in the year 
1876. By this law parents and guardians and all persons haying 
charge of children are bound to have them vaccinated within a year of 
their birth, unless they have had the smaU-pox. Only vaccinated 
children are admitted to the military and civil educational institutes. 

Belgium. 

Vaccination is not compulsory in Belgium. The only legislative 
enactment of a general character on the subject is a decree of 1B1^» 
prescribing measures for extending the system of inoculation of vaccine 
matter. It is very limited in its action, applying only to certain classes 
of citizens. Moreover, it does not impose the duty of carrying ont its 
provisions upon the Government, but upon the provincial and oomnittn»J 
administrations and charitable institutions. Each province has a speciw 
regulation on the subject of vaccination ; and the communal adminis' 
trations can, and iu many cases have, established systems for promoting 
the operation. 
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The question of making yaccination compulsory has of late been App. a. No. 6. 
freqaentlj discussed in Belgium, and the Academy of Medicine, as well Abstinct of v»c- 
as the majority of medical men, advocate legislation in this sense ; but ^^^^ ^^^ 
up to the present time (June 1881) the Government have taken no "'^*^^' 
steps in the matter. 

Denmabk. 

it Denmark, examinations and quarantine are enforced to prevent 
small-pox epidemics, and vaccination appears to have been obligatory 
since 1810. 

Re-vaccination is generally not enjoined, but an ordinance of 1836 
requires the re-vaccination of all recruits for the army. 

France. 

In France vaccination is not at present compulsory on the general 
population, but strict regulations exist requiring its performance on 
members of the army and navy. The operation is frequently performed 
by midwives, and the aiTangements generally are very defective. 

Army, — Bj an order of 30th June 1848, all recruits whose vacci- , 
nation marks were doubtful or wanting, had to be vaccinated on joining 
the army. 

This order having been followed by a diminution of small-pox in 
the army, a further and more stringent order was issued on the 31st 
December 1857, directing that all recruits should be vaccinated on 
joining their regiments whether they had been previously vaccinated or 
not. By this order also, re-vaccination was made compulsory throughout 
the army. 

In 1876 it was found that vaccination and re- vaccination were not 
sufficiently carried out under the above orders; further regulations 
were therefore issued on the 1st March 1876 and the 16th June 1877, 
impressing upon the military authorities the necessity of securing the 
early performance of the operation. 

Navy, — ^By an order of 30th November 1869, every man is required 
to be vaccinated within eight days of his joining the navy unless be 
bears undoubted marks of small-pox. This order has been followed by 
good results, small-pox being now rare in ships at sea. 

German Empire. 

In the German empire, prior to 1875, different modes of enforcing 
vaccination existed, and the stringency of the vaccination laws varied 
in different states : — 

(a.) Baden, 

In ^e Grand Duchy of Baden vaccination has been compulsory since 
1815:— 

(ft.) Bavaria. 

In the kingdom of Bavaria it was introduced eight years earlier by a 
royal ordinance of 26th August 1807. Re- vaccination was not com- 
pulsory on the general population prior to 1875, but under the police 
regulations for Bavaria of 1871 re- vaccination could be ordered at any 
time by the proper authorities as a precaution against the outbreak of 
small-pox : — 
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App.a. No.c. (c.) H€8S€'Darmstadt, 

Abstract of Vac In the Grand Duchy of Hesse the practice was also introdaced in 

m"lurope.^* 1807, but appears not to have been made compulsory until some little 

time after. Under the law, as it existed in Hesse before 1875, children 

were usually subjected to vaccination at a much earlier age than they are 

now, and there were scarcely any refusals to comply with the law :— 

{d.) Saxe-Coburg-Gotha. 

Compulsory vaccination in the Duchies of Saxe Coburg and Gotha 
dates from the year 1829, and to a certain extent from an earlier 
period : — 

(e.) Wurtemherg, 

Compulsory vaccinati n was introduced into the kingdom of Wurtem- 
berg by a law passed o the 25th June 1818 : — 

In 1875, however, all the laws for the enforcement of vaccination exist- 
ing in the different German states were superseded by the Imperial vacci- 
nation law passed on the 8th April 1874, which applies to the whole of 
the German empire. Under this law every child must be vaccinated 
before the end of the calendar year next following the year in which lie 
or she was born, unless it be proved by medical certificate that the said 
child has already had the smaU-pox. 

Every pupil of a public or private school has to be vaccinated within 
the year next following that in which the said pupil has completed his 
or her 12th year, unless it be proved by a medical certificate that he or 
she has had the small -pox or been successfully vaccinated within the last 
fiwe years. If the operation is illegally left undone, the court may fix 
a time for its performance. 

As regards the army and navy, every man on entering either of these 
8ei*vices is obliged to be re- vaccinated, even if he already bear marks of 
successful primary vaccination. 

Holland. 

In Holland the basis of the existing law relating to vaccination is 
contained in an Act passed on 4th December 1872. By section 17 of 
that Act it is provided that *' schoolmasters, schoolmistresses or pupils, 
'* who are not in possession of a declaration signed by a physician 
'^ setting forth that they have been successfully vaccinated, or vaccinated 
'' more than once, or have had small-pox naturally, shall not be 
" admitted into schools." 

Italy. 

Various laws as to vaccination exist in the different States of Italy, 
but the operation does not appear to be anywhere directly obligatory. 
Children, however, are not admitted to the schools and public institu- 
tions unless they have been vaccinated or have had the small-pox. 
There are no general laws or regulations conceniing re-vacccination. 

In the Italian navy since 1865 the men are vaccinated immediately 
on their enrolment, whether or not they have previously had the small- 
pox or been vaccinated. The regulations in the army are the same ad 
those observed in the navy. 

MONTENEOBO. 

From a despatch dated 11th June 1881 from the Montenegrin 
Minister for Foreign Affairs, it appears that at that time tliere was no 
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written law regulatiDg vaccination in Montenegro. It was the practice, app. a. No. e. 
however, for the Government to send a doctor through the country, or Abstractor Vac- 
to the chief place of each district, every two or three years, and the cination Laws 
people were obliged to bring their children who had not been vaccinated. '" '^'^p®* 
The Government have recognised the insufficiency of this method and 
have giveii directions for the preparation of a general regulation relating 
to vaccination. 

Norway, 

In Norway an ordinance of the 3rd April 1810 {section 7) provides 
that children shall not be received into schools except upon production of 
evidence of their vaccination or of their having had small-pox. The 
same rule applies to apprentices, to corporations, and to persons received 
as pensioners in the public institutions, {section 8) . Soldiers are vaccinated 
Immediately on joining the service unless they produce the *' ordained'* 
certificate {section 9) or show unmistakeable marks of having had 
small-pox. Candidates for confirmation who have not been vaccinated 
or had small- pox are admonished by the clergyman to have the opera- 
tion at once performed, and since the 1st January, 1811, clergymen 
have been forbidden to marry any couple unless they prove that they 
liave either been vaccinated or had small-pox {section 10). 

Sweden. 

In Sweden the Act in force is dated 29th September 1853 and 
requires {section la) the vaccination of all children before they attain 
the age of two years, unless they have already had small-pox. No 
person can be admitted into any public school, college, or educational 
establishment unless he prove vaccination, small-pox, or insusceptibility 
{section 2). No child can be delivered up from any orphan house for 
education except on production of a certificate of vaccination or small- 
pox {section 3). The clergy are directed to encourage vaccination as 
much as possible {section 13). Penalties are provided for persons who, 
not being vaccinated, are seized with small-pox {section 236, page 33). 

ROUMANIA. 

As regards Roumania, up to the year 1874, primary vacciuation does 
not appear to have been directly compulsory, though the performance of 
the operation was indirectly attained by requiring all boys and girls 
attending schools to give proof of their having been vaccinated. In 
1874 a law was passed under which vaccination was, made obligatory 
upon the entire population, and rc-vaccination upon children of seven 
years and upwards. 

Servia. 

In Servia the present law regulating the performance of vaccination 
came into operation in May 1881. Every ' newly-born child is now 
required to be vaccinated before it attains the age of 12 months 
(section 20 (6a) ) ; and every child must be re-vaccinated on completing 
the course of the elementary schools. (lind.) 

Every recruit must be vaccinated on joining the army whether he 
shall have previously been vaccinated or not. {Ibid,) 

Where parents persistently neglect or refuse to have their child 
raccinated a heavy fine (4/.) is imposed if the child subsequently takes 
5maIl-pox and the disease spreads. 
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app. a.N o.6. When small-pox breaks out in any commune extraordinary attend- 
Abstract of Tac- Ai^ces of the public vaccinator are at once arranged, and all the inhtbi- 
^"^" ^^^ stant of the commune can be re-vaccinated, whether thej have been 
urope. previously re-vaccinated or not. 

Provisions relating to vaccination similar in theory to the law d" 
1881 existed before that year, but re-vaccination was not compulsory, 
and there was no machinery for enforcing the law. 

Spain. 

In Spain no general enactment relating to vaccination existed before 
the decree of 30th December 1873, though the Sp^ish Government 
have favoured the performance of vaccination since its discovery. The 
decree referred to does not make the operation obligatory upon the 
population generally, but only upon individuals who are immiediately 
under the control of the civil authorities in workhouses, colleges, penal 
establishments, and hospitals, and upon men in the army and navy. 
The decree, however, directs provincial and municipal authorities to 
exert what power they may possess in order to oblige all Individuals 
immediately dependent on them to be vaccinated or re- vaccinated, and 
to propagate the notion of the convenience of vaccination among private 
individuals. 

Switzerland. 

The vaccination laws of Switzerland vary in the different cantons. 
The operation is compulsory in all except B&le*ville, Uri, Glarus, and 
Geneva. In Glarus the compulsory clauses were repealed in 1876. 

Re-vaccination is generally compulsory in the cantons of Fribourg 
and the Grisons. In Zurich, Zug, Argovie, and Neuch&tel re-vaccination 
is compulsory only in infected houses and during an epidemic. In the 
Soleure Canton the general performance of re- vaccination con be ordered 
during an epidemic by the sanitary authority. In several other cantons 
the Operation is merely encouraged, and in some no definite regulations 
on the subject exist. 

In 1871 the re- vaccination of all recruits was ordered, and the order 
was confirmed by a Federal decree passed in 1 873. 

In 1881 an attempt was made to introduce a general vaccination law 
which should be applicable to the whole of the Swiss confederation. 
The bill passed the Federal Chambers, but on reference to the popular 
vote it was thrown out by a large majority. The old arrangement by 
which each canton controb its own vaccination laws remains therefore 
in force. Probably the decision of the people against the Federal law 
proceeded from the objection of the cantons to transfer their own rights 
to the Federal government, rather than to any direct objection to 
compulsory vaccination. Bale-ville appears to be flie only canton which 
has recently repealed its compulsory vaccination law in consequence of 
the anti- vaccination movement. 

Turkey. 

No law exists in Turkey for the regulation of vaccination, but there 
are certain establishments at which all persons desiring to be vaccinated 
can have the operation performed. In addition, vaccinators are 
occasionally sent to the Bosphorus villages to vaccinate all who desire it. 

We have no information as to the vaccination laws in Portugal or 
Bussia. 



Digitized by VjOOQ IC 



45 



•3 
I 
O 



6D 

P 

2 

o 

-3 
a 






lit 

SI 




fl 

.2 3 







SJll 






flag c:u)S 






^1 






Pll 



•i 



O Q* 



r 



.s 







1 

OS 

•N 
II 

a « 

CD , 

« a 



< 



1 1 



I I 1 1 I 



1 1 1 



0*3 § ti 



WW i lE 



a 
O 



S fl 



CO CO 00 

CO r« f-i 

00 00 00 



- 1 1 



to 04 fl ^ O 
00 00 C A <x> 



2: -^ ^ 

►? 00 !>. 



I I I'- 



ll I I 



I I I I 



I-- I I 



I- I- 



fl 

o 



o 



^^ I 



fl "S 
l-i fl 



App. a. No. 6. 

Abstract of Vu 
cination Lavs 
in Europe. 



- I - 1 I II - - 



- lifi 



5 B 



H 






IS 



3^ 

H P « S 
O O D S 



e 



H 
OQCQ 



Digitized by 



Google 



46 



App. a. No. 7. 

On Dr. Coiy'i 
Experimenta in 
vmccinatinR 
himself from 
SyphUitic 
Children. 



No. 7. 

Report by a Committee appointed to investigate Dr. Cobt's 
Experiments in vaccinating himself from ^tpbilitio Children. 

Dr. Robert Cory, the subject of this inquiry, aged now 38 years, 
was vaccinated in infancy, re-vaccinated the first time, he states, 22 years 
ago, and a second time in Germany in 1871 or 1872. There are visible 
two large, fiat, apparently primary vaccination scars, one on each am, 
and in addition, on the right arm, throe small apparently re-vaccination 
scars. 

On four occasions since, he has vaccinated himself, or caused himself 
to be vaccinated, from obviously syphilitic infants, being on each occasioD 
in his ordinary condition of health. He had never previously suffered 
from syphilis. 

The following are the particulars of these vaccinations, as we have 
been able to gather them from notes kept by Dr. Cory and from in- 
quiries made by ourselves to the extent that it has been found practicable 
to make them af^er the lapse of a varying number of years : — 



First Experiment. 

Thb was performed in the year 1877 or 1878, from an infant aged 
eight months, who had been brought for inspection to the Surrey Ch^l 
Vaccination Station. The in&nt was regarded by Dr. Cory as unques- 
tionably syphilitic, and was much emaciated ; but at the time when the 
lymph was taken there was no eruption present on the skin, nor was 
there any other obvious symptom of active syphilis. The lymph was 
taken on the eighth day, as is customary. The vaccine vesicles were 
noted as normal in appearance, but delayed in development. 

From one of these vesicles Dr. Cory vaccinated himself in one place 
just above the left wrist. He most carefully avoided, in taking the 
lymph, 80 puncturing the vesicle as to obtain lymph containing an ad- 
mixture with blood ; and in fact, had the lymph obviously contained any 
blood, he would not have used it. 

The vaccination was successftd; the resultant vesicle attained its 
height on the fourth or fifth day, and then declined. The inflammation 
about it was very limited in extent, but the glands in the axilla became 
tender, although not perceptibly enlarged. 

No scar from this vaccination is now discernible. 

No syphilitic trouble followed. 



Second Experiment. 

This was performed on November 5th, 1879. 

The vaccinifer was a male infant, aged 85 days, who had been under 
mercurial treatment for syphilis at St. Thomas's Hospital for about four 
days when used by Dr. Cory for the purpose of his experiment. At that 
time there were present on the infant manifestations of active syphilis. 
There were copper-coloured spots on each cheek, extending over the 
nose, and small spots round the mouth, which had lasted for three 
weeks. The child had markeil ' snuffies,* which had been present from 
its birth. 

From this infant Dr. Cory vaccinated himself, taking the lymph veiy 
carefully so as to avoid any admixture of blood. The vesicles on the 
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child's arm were in the eighth day of their development and are noted app. a. No. 7. 
in the vaccination register as ** good vesicles." There were five of Ou Dr. Cow's 

ihfkm BxperimenUi in 

This attempt at vaccination was unsuccessful. No pock arose, hirt ^^^J'fJ'Mi'i^™ 
CD the day afler the operation an areola is noted as liaving been observed ; children. ^^ 
it declined on the third day. 

No syphilitic trouble followed. 

Third Experiment. 

This was performed on May 11th, 1881. 

The vaccinifer was a male infant, aged 4| months, who was, attending 
the out-patient department of St. Thomas's Hospital for syphilis, being 
under the care of Mr. Anderson. He was, at the time of his vaccination, 
under mercurial treatment. The following notes of the cose were given 
to Dr. Cory by Mr. Anderson on June 22nd : — " Healthy at birth ; at 
^ the age of six weeks attended the hospital for ' hydrocele ' ; at that time 
** there were no signs of syphilis. At the age of three months there 
** was observed a roseola r eruption chiefly about the nates, there were 
^ mucous tubercles about the angles of the mouth, ' snuffling,' emacia- 
'' tion, and a cachetic aspect The child improved rapidly under the 
'* mercurial treatment. On June 7tb, when he attended again for a 
** spasmodic affection of the muscles of the left knee, he was in a good 
** condition ond free from signs of syphilis ; he was then still taking 
** grey powder." 

When Dr. Cory took lymph from this infant on May 11th, the eighth 
day of the vaccine development, the vesicles are noted to have been of 
the normal appearance and not inflamed. They are noted as ^having 
resembled vesicles in other cases in which grey powder was being 
taken. 

Again Dr. Cory took the lymph with the utmost care to avoid admix- 
ture with blood, and with it vaccinated himself in two places at the 
upper part of the left fore-arm. 

On the day following, an areola of about 16 m.m. in extent from the 
centre was noted around each puncture. It had declined by the evening 
of that day, and then quickly disappeared. The vaccination was unsuc- 
cessful ; no pock arose. 

No syphilitic trouble followed. 

Fourth Experiment. 

This was performed on July 6th, 1881, at Dr. Cory's request, by Mr. 
Haslam, now assistant surgeon to the Birmingham General Hospital. 

The vaccinifer was a female infant aged 84 days. The history of the 
child was that soon after birth she suffered from ' thrush,' from which 
she recovered completely. Ten days after birth she began to have 
* snuffles.' When about four weeks of age an eruption appeared upon 
the arms, and it was still present when the lymph was taken for Dr. 
Cory's experiment In addition, there was at that time a sore upon the 
right buttock, and a sore also in the left nostril. 

At the time Dr. Cory used this vaccinifer there were dve vesicles on 
the arm, and they are described as normal in appearance and not 
inflamed. The immediate neighbourhood of the vesicles was free from 
emption* 

Although Mr. Haslam performed the operation on Dr. Cory, Dr. 
Cory himself took the lymph. An ordinary lancet was used. The 
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App. a. No. 7. 

On Dr. Cory's 
Experiments in 
vaccinating 
himself from 
Syphilitic 
Children. 



vesicles were shallow, and therefore difficult to prick without drawing 
blood. The first vesicle which Dr. Cory opened bled, and he therefore 
abandoned it, and after wiping the lancet clean opened another. This 
did not bleed, lymph exuded spontaneously, but not in great quantity. 
It welled up into a bead, and he took it upon the lancet, certainly with- 
out pressing the vesicle, and handed the charged lancet to Mr. Uaslam. 
It is certain that the lancet was only charged once ; it was not re- 
charged. 

With the lancet thus charged Mr. Haslam vaccinated Dr. Cory in 
three places on the front of the upper part of the left fore -arm. The 
places were arranged in form of a triangle, two above and one below, 
thus — 

Mr. Haslam cannot recollect the order in 
which these places were vaccinated, but thinks 
it probable that the order was that indicated 
by the figures 1, 2, 3. It is tolerably certain 
that the lower one was the last of the three. 

Dr. Cory states that after he had been va2ci- I / • • a 

nated he took some of the remaining lymph into 
a tube and preserved it. The lymph was only 
sufficient in quantity to partijJly charge the 
tube. 

The day following the operation the three 
places were red, with small areolae which were 
declining the next day ; six days later the places 
were quite healed. The vaccination was unsuc- 
cessful. No pock arose. 

On the 21st day, viz., on July 26th, Dr. Cory observed that the 
lower of the three places and the outer one of the upper pair had 
become red and had each formed a small red papule. These papules 
grew slowly until August 4th, when the upper one began to desquamate, 
and when the scab fell from its centre, this appeared slightly moist. 
From this date to August 8th the papules grew more quickly, especially 
the upper one, and occasionally a slight areola appeared round each. 
On August 8th a little yellow spot appeared in the centre of the upper 
one, and a scab had formed over it by the morning of the 9th. The 
lower papule was also growing more rapidly. 

On August the 1 1th the centre of the upper spot was covered by a 
very small scab, which, when removed, revealed a little ulcer. The 
lower papule was still dry. On this day, during the meeting of the 
British Medical Association at Ryde, Dr. Cory showed his arm to 
Dr. Humphry and Mr. Hutchinson, both of whom considered the spots 
to be syphilitic. At Dr. Cory's request, with the assent of Dr. 
Humphry and with Mr. Hutchinson's reluctant concurrence, the 
diseased structures were removed by excision by Dr. Humphry in 
the presence of Mr. Hutchinson at the Ryde Infirmary, antiseptic 
precautions being used. The portions excised embraced some adjoining 
sound skin and they were preserved by Dr. Cory for subsequent 
microscopical examination. The edges of the wounds were brought 
together with needles. The next day, the incisions having united, the 
pins were removed. 

On the 14th the lower place was a little inflamed. On the 17th 
almost all tenderness on pressure over the wound had disappeared, bat 
for the first time a gland was felt in the axilla, not painful on pressore. 
The antiseptic bandage had not yet been removed. On the 18th, 
when the wounds were again dressed, they appeared dry. The lower one 
was inflamed and indurated, and the places where the pins bad been 
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tad sloughed. There was great axillary trouble during the day. On app.a.No.7. 
the 20th the pain in the axilla was severe even when resting. Two on Dr.'ooiT't 
glands in the axilla were enlarged and one of them was very painful ^j^^f^^^^'** 
when pressed. Feeling of tightness about the chest. On the 21st felt u!^if a!^ 
ill with a peculiar oppression about the sides of the chest and between S^^^^ 
the shoulders. Axilla with enlarged glands very tender. Antiseptic 
dressing left off. On the 22nd induration of lower wound less 
and axUlary pain much less. Water dressing. On 23rd upper wound 
healing; lower one not now indurated; felt ill. On 24th the wounds 
were doing well, but the pain in axilla was very bad. There was a 
tecider spot in the middle of the sternum. August 25th, commenced 
taking five grains of blue pill daily ; very much less pain in axilla at 
flight August 26th, sweated much during the night, wetting night- 
shirt through. Augtist 27th, rheumatic pains, but slept better at night 
Upper wound healing rapidly ; lower one stationary. Towards evening 
00 29th throat was very sore, and on SOth glands of the neck were 
painful, and movements of the head were painful. 

On 31st felt better in health, but for the first time noticed roseolar 
eruption on the forehead and temples, back of neck, and below the ears, 
aod also on lower part of the abdomen. This eruption lasted four 
dajs. He now placed himself fully under antisyphilitic treatment 



1. Dr. Cory has stated to us that the object he bad in view in insti- 
tuting these experiments upon his own person was to test a current 
belief that vaccine lymph taken from a syphilitic person, if unmixed 
with the blood of the vaccinifer, does not contain the syphilitic virus, and 
is incapable of imparting syphilis by its inoculation. Having acquired 
sjphilis at his laist experiment, he had (apart from any question of 
vaccination) a second object in having the primary lesions excised, 
namelj, to examine microscopically the excised parts, and to ascertain 
whether the excision would prevent constitutional disease or modify its 
<x>ar8e. It was further in order to give this second experimqpt fair 
scope, that he abstained from submitting himself to antisyphilitic treat- 
ment until the signs of constitutional syphilis bad become so clear, that 
doubt of the failure of excision as a preventive measure could no longer 
be entertained. 

2. It is conclusively proved by Dr. Cory's experiments that it is 
poasiUe for syphilis to be communicated in vaccination from a vaccine 
vesicle on a sjrphilitic person, notwithstanding that the operation be 
performed with the utmost care to avoid the admixture with blood. 

3. It is to be remarked that the infants from whom Dr. Cory took 
lymph for his personal vaccination were, in all cases but one, not 
ttuffering from hereditary syphilis in a latent form, but were infants in 
whom active symptoms were unmistakably present, as shown by 
cutaneous eruption, snuffles, mucous tubercles, and ulcerations. 

4. Moreover, out of the four children thus used, only one was proved 
to have been capable of imparting syphilis by the lymph taken from its 
^^•ocine yesicle. 

5. Dr. Cory's case is in conformity with general experience in the 
following respects, among others ; namely, that when syphilis is com- 
muoicated by inoculation, the first appearance of the disease is at the 
^eat of inoculation, the taint of the blood being in all cases preceded by 
A conspicuous, peculiar and persistent manifestation of disease at the 
seat of inoculation. 

6. The infants from whom Dr. Cory took Ivmph for his experiments 
OQ his own person, were in such a condition ol obvious syphilitic disease 

Re5764. D ^ , 
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App. a. No. 7. as would certainly have precluded their use as vaccinifers by evenaA 
inconsiderate and reckless vaccinator. Indeed they were selected by 
Dr. Cory for his self-vaccination because they were unqmtsiionable 
syphilitic cases. It is a rule of practice in the profession not to use in 
vaccination lymph taken from a child in whom there is nny suspicion 
whatever of syphilitic taint, or indeed in whom there is any skin disease 
although of a character known to be harmless ; and the observance of 
this professional rule is strictly enjoined by the Litcal Government 
Board in its instructions to public vaccinators through the country. 

John S. Bristowe. 
G. M. Humphry. 
Jonathan Hutchinson. 
Edward Ballard. 
27th July 1883. 



Note by the Medical Officer on the foregoing Experimekts. 

The relation of this case to English vaccination practice needis to be 
rightly apprehended. 

Even before the medical profession admitted that there was any risk 
of the transmission of syphilis in the act of vaccination, except through 
the most culpable incompetence or misconduct of the vaccinator, it hiui 
laid down foi* strict observance the practical rule not to use the lymph of 
an unhealthy person, whatever the nature of the ill-health, for the 
vaccination of others. Acting upon this rule English vaccinators had in 
practice taken care to avoid using any syphilitic children as vaccinifera, 
and it was for a long time impossible to determine whether the absence 
from English practice of authentic cases of children receiving syphilis 
in vaccination was to be attributed to this care or to an abstract impos- 
sibility to communicate syphilis in the operation of vaccination.* And 
when at last it did appear that syphilis had been transmitted in vacci- 
nation, the study which it was desired to make of the circumstances 
under which the thing could occur was hindered by the extreme rarity 
of its occurrence. 

By the operation of this rule of practice, insisted on by all practising 
vaccinators, the pathologist found himself deprived of opportunities for 
observing cases of syphilis transmitted in vaccinatioui and with thii 
position of the question Dr. Cory was not satisfied. Should he, because, 
in the course of an obedience to the practical rule, he had never seen a case 
of syphilis among children vaccinated by him, and had never been able to 
see one in the practice of others, be content to know that the thing wis 
possible, and not to understand the way of its possible occorreDce? 
Here his scientific zeal came to the front. His object of learning would 
be gained, he reasoned, only if he could observe a duly devised 
experiment ; and he had but himself to experiment on. 

In the outcome. Dr. Cory's result has a certain pathological intei*est. 
The lymph of a vaccine vesicle upon an actively syphilitic child may, it 
would appear (though under limited conditions that remain .obscure) 
contain the virus of syphilis even when there is no recognised ad- 



♦ See Simon, in Papers relating to the History and Practice of Vaccination, 1837» 
p. Ixiii. and Ixxxi., and in Twelfth Report (for 1869) of the Medical Officer of tn' 
*rivy Council, pp. 89-45; also Seaton on Vaccination, 1868, pp. 307 and 838; 

also Marson, Report of Select Committee 1867, Qu. 4229, 4249; Troo«ieft». 

Lectures on Clinical Medicine, 1869, Syd. Soc. Ed. Vol. II., p. 125 ; Ballard, Kw»y 

on Vaccination, 1868, pp. 355 and 360. 
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mixture with the lymph of matters foreign to it. But that is all. For A7p.a.No.7. 
it was needful for the purpose of Dr. Cory's experiments that he should q^ x>r.'oory*i 
throw aside two rules which habitually guide him as they guide other Experiments in 
people in the practice of vaccination. He had to take, and he did take, S^iSS^rai 
intentionally, lymph from children with strongly marked manifesta- S{^^^^° 
tions of syphilis, one of which manifestations was a pronounced skin 
disease. This abandonment of yaccination rules would appear 6irther- 
more to haye been of the essence of his success in transmitting 
syphilis. 

Dr. Cory's result, therefore, does not give any new rule for the 
guidance of the practitioner. For the practising yaccinator the obliga- 
tion will remain, neither weakened nor strengthened, to ^ Take lymph 
only from subjects who are in good health " ; and " Always carefuUy 
^* examine the subject as to any existing skin disease and especially as to 
** any signs of hereditary syphilis." ^Board's Instructions to public 
yaccinators.) And the result of Dr. Cory s experiment^ in which this rule 
of practice was necessmly disregarded, does not at all affect the con- 
clusion derived from long continued experience of properly conducted 
yaoeinations, that the observance of tbe above rule is in practioe a 
sufficient safeguard against the transmission of syphilis. 
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No. 8. 

-^ . Ob Diphtheria in PibbrighT; and on the Influence of the School 
SfpwErigfeT* there in the Behayioub of the Disease ; by Mr. W. H. Power. 

by Mr. Power. 

This inquiry was instituted under circamstances as follows : — 
On the 27th November 1882 the Guildford Rural Sanitary Authority 
applied to the Board through its Health Officer, Mr. Joseph Smith, for 
advice respecting diphtheria prevalence in Pirbright that was regarded 
as having had relation with the operations of the National School there. 
Mr. Smith stated that since May last this school had on several sepanUe 
occasions been closed, and each time for several weeks, on account of 
diphtheria among the scholara; and that diphtheria in the parish having 
undergone diminution or cessation during each interval of school closure, 
reappeared, and mainly among school children, each time that the school 
recommenced operations. Upon this evidence the Board directed the 
present investigation into the conditions of diphtheria prevalence ia 
Pirbright. 

The parish of Pirbright is situated 4-6 miles from Guildford town, 
at the extreme north-west of the rural district. Except to Uie east* 
ward it is coterminous with parishes in the Chertsey and Farobtm 
districts. Geologically, it is wholly on the sands and loam of the 
Upper and Middle Bagshot beds, the land being poor and little culti- 
vate consisting largely of heath and common. Notwithstandiug iti 
sandy nature, the soil cannot be r^arded as dry, water being commonly 
held up near the surface by an impervious stratum : the water is mostly 
impregnated with iron. The peculation of the parish b almost wholly 
of the labouring class, and it is essentially a scatter^ population. Near 
to the church on the east of the parish there is some considertble 
aggregation of dwellings constituting the " village." Here 3(M0 
houses are spread for several hundred yards along two converging high- 
ways, on one side only of each highway. Again, at Dawney's Hill, 
north of the village, and about \ mile distant, is another and smaller 
group of cottages near the national school. But generally the houses of 
Pirbright, occurring singly or in very small groups, are dispersed over 
several miles of country. The sanitary circumstances of the parish miy 
be deemed above the average. Few dwellings are overcrowded, and 
almost without exception they have warden ground or other ample space 
about them. This, while sufficing for utilization (in each instance od 
the premises) of slop drainage and privy contents, has generally admitted 
of the tolerably safe disposition of the pit privy in reference to the 
dwelling and to the surface well which exists in most gardens. Recently 
the sanitary authority by adoption of watertight tanks for the collectioo 
and storage (in each instance away from the house) of slop refuse, has 
still further diminished risk to surface wells — such as had before arisen 
by careless people casting foul slops on the ground near to wells. 
These matters have a bearing on the subject of inquiry as tending to 
show that there is not in the physical and sanitary circumstances of 
Pirbright any ready explanation of the diphtheria : that, for instance, 
from the wide dispersion of dwellings, households have had, for the 
most part, but little intercommunication, while as regards other sanitary 
circumstances, they arc commonly exceptionally distinct and separate 
one from another. 
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Upon becoming associated with Mr. Smith, I quickly learned that, in ^^p, a. No. 8. 
addidon to definite diphtheria, there had been in the parish a large onD'Tib * 
prevalence of sore throat, much of which had not come under medical in pirfrfgh^ 
observation, and that commonly persons who had had what they or ^^ ^^' Power, 
their {Mirents r^arded as trivial sore throat, suffered later on from 
paralyses of the sort that are apt to follow diphtheria. This had been 
spedally noticeable in r^;ard of school children, and Mr. Hill, the 
schoolmaster, was able to cite many children ^some not known to have 
been ill at all) who, on their reappearance at school after one or another 
of the intervsds of school closure, could hardly see large print, or had 
difficulty in articulating intelligibly. It became obvious, therefore, that 
inquiry would bo incomplete that did not, beside diphtheria, take 
account of minor sore throat, and that a house-to-house inquiry was 
requisite for ascertaining more precisely what had been occurring in 
the parish. This was accordingly undertaken, and has included almost 
all the houses in the place, and, in addition, some half dozen 
houses that, although in other parishes, belonged geographically to 
Pirbright This census sought information as to circumstances 
of escape as well as those of attack, and it therefore took account 
of the inmates of each house, their several ages, whether or not they 
had suffered illness, and got together full particulars of the date of 
attack, gravity of illness^ school attendance, and the like, of individuals 
suffering from diphtheria or sore throat. Inquiry of this had not pro- 
ceeded mr before it became evident that children had suffered dispro- 
portionably to other persons, and that the diphtheria which hod largely 
prevailed in the parish in May and April had had its beginning there in 
March, February, or even January. Special investigation of the 
circumstances of the earliest sufferers sufficed to sh^w that useful 
information respecting the origin of the disease was not now to be had. 
The first cases could not be satisfactorily accounted for. Nothing in 
the sanitary circumstances of their houses served to explain them; 
m(»-eover, they were widely separated, and their families, seemingly, 
were not acquainted with each other. This much may, however, be 
said : the residences of some of the earliest cases were in the northern 
part of the district which ac(joins Chertsey Union, where, and notably 
at Bisley, a yerj short distance from Pirbright, diphtheria had prevailed * 

at the end of 1881 and at the beginning of 1882. Upon the whole it 
was likely that the Pirbright outbreak had been related, in a fashion 
that had become obscured, to the Bisley diphtheria ; but however this 
may have been, all that now seemed feasible was examination of the 
conditions of extension of the diseaso in Pirbright. This, in view of 
the special incidence on children, has been mainly inquiry as to the 
part played by the school in the spread of diphtheria. 

The broad results so far of my inquiry are summarised in Table I. 
It gives for each of nine periods the circumstances of Pirbright school 
(whether open or closed), and the inddenoe of diphtheria and sore 
throat on houses and on persons at different ages in the parish. 

The term diphtheria in that Table includes all cases so designated by 
the medical man in attendance, and as well cases of sore throat which 
inquiry showed had been followed by sequoias, such as are conmionly 
associated with diphtheria. Sore throat, on the other hand, is used to 
denote sore throat not followed by paralysis, but occurring for the most 
part in families invaded by definite diphtheria. Henceforward, in this 
report it will be convenient to include both diphtheria and sore throat 
wider the one term " throat illness." 
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Table I. 





Pirt>right 

School open or 

closed. 


Houses 
newly 

in- 
vaded. 


Persons attacked. 


Total 
Oases. 




Period.' 


Children under 
15 years. 


Other Flersons. 


Cases 
ifls^ 

waidi 




Diph- 
theria. 


Sore 
Throat 


Diph- 
theria. 


Sore 
Throat. 


IMsL 


1 Januaiy to 1 April 
(18ieeks.) 

1 April to 20 May - 

(7 weeks.) 

20 May to 1 July - 
(OweeksT 

lJulyto22July - 
(8 weeks.) 

22 July to 2 Sept. - 
(« weeks.) 

2 Sept. to 80 Sept.- 

(4 weeks.) 

80 Sept. to 11 Nov. 
T6 weeks.) 

11 Nov. to 26 Nov. 
(2 weeks.) 

25 Nov. to end of 
Dec. (5 weeks.) 


Open • 

Open - 
(Closed 
^16 May.) 
Closed • 
(Reopened 
27 June.) 
Open - 
(Closed 
18 July.) 
Closed - 
(Reopened 
28 August.) 
Open - 
^Closed 
86 Sept.) 
Closed - - 

6 Nov.) 

Open 
(Closed 
21 Nov.) 

Closed - 


4 
14 

9 

7 
8 
6 
4 
3 
2 


6 
28 

11 

9 

1 
4 
1 
8 




8 
4 
1 
3 
8 
8 

8 


8 
8 

8 
3 


8 
80 

81 

12 

8 
7 

4 
4 
7 


S 

1 
S 

1 


52 weeks. 


# 


52 


58 


19 


17 


18 


106 


» 



* Calendar weeks 
noted in Column 2 



are here taken in each instance to the end of the week in which the change 
was made. 



Two points of interest are developed bj this Table I., viz^ the distri- 
bution of throat illness in time and its incidence on children. 

As to time. Passing over the first period, during which diphlheris 
was acquiring a hold on the parish, we come to compare the seven weeks 
ending Maj 20, during which the school was open, with the following 
period of six weeks (ending Julj 1) duiing which it was closed. The 
weekly number of attacks declined between the two periods ; and 
declined only among children under 15 years old. The school was now 
re-opened for three weeks, and in that period the weekly attacks became 
again more numerous, becoming so solely among children under 15. 
. The school being again closed for six weeks, the weekly attacks among 
children fell almost to the point of disappearance of the disease among 
them, but new cases occurred among older persons. During the last 
four months of the year, the school has been twice again opened and 
twice again closed, with some corresponding fluctuations (smaller in 
actual amounts) in the appearance of the disease, suggesting a relation 
between the work of the school and the occurrence of the throat illness, 
and between the suspension of the school work and the disappearance 
of the throat illness. Upon the whole, the facts thus far by no jneaps 
exclude influence of the school on the later behaviour of throat illness in 
the parish, though they admit of a suspicion that school influence may 
have been subordinate to some other and more general influence ope- 
rating through the parish, alike in kind though different in degree, upon 
children and on other persons. 

The incidence of the throat illness on children under 15 years seen 
in the table is striking, and for the reason that " children under 15 " 
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includes all children habiluallj attending school, maj seem hardly to App. a. No. 8. 
require as to hesitate about connecting the disease with the school, on Dinhtherim 
Indeed upon very similar evidence schools have, ere now, been believed |? m?^**** 
to have been the sole propagators of diphtheria. But diphtheria, as is ^ ' ^^^' 
now well known, is notably prone to attack children, and especially 
children at ages 3-15, which are beyond all others the school-going 
ages. Such children are, in point of fact, far more susceptible <J the 
disease than babies and older persons. Hence evidence of the above 
tort is not by itself of much value as proving school influence in 
dissemination of the disease. 

Accordingly, in the present instance, the incidence of the throat illness 
Qpon children has been studied in considerable detail in the houses of , 
the pariah, with the result of finding as usual large immunity from the 
disease of babies under three years ; and much time has been spent in 
attempting to differentiate between mere age influence at ages 3-15 
years, and any influence that may have been special to the school. 
Especially has information been sought as to whether among certain 
divisions of the parish (made for the purpose of this inquiry, all of 
which sent many children to school) there had been any notable 
differences in the local incidence of the disease on children at 3-15 such 
ts might serve as a starting point for further inquiry. But no such 
difference have been found.* Throat illness, so far as such children 
have heen concerned, seems to have affected all divisions of the parish 
pretty uniformly, and at much the same time, nor are there any notable 
diflerences in the duration of the prevalence of the disease in the 
several sub-divisions. These facts are shown in Table II., where the 
inddeDce of throat illness per cent, of each class referred to is printed 
in italics. 

Accepting, then, as a fact that a special incidence of throat illness 
on children at the more susceptible ages in Pirbright has uniformly 
obtained throughout the parish, the question arises, how far has this 
been due to mere age as conducing to attack, and how far to difference 
of exposure, whether at school or elsewhere, of such children to a cause 
o! diphtheria ? For answer to this quef>tion a standard of comparison 
is wanted, and that afforded by the behaviour of throat illness toward 
persons of various ages in the families that had become invaded may 
perhaps suffice. In 50 such families in Pirbright, there were, exclusive 
of the first sufferers, 251 persons living in the .presence of diphtheria 
subsequent to its introduction into the house ; so far as the disease may 
have had its origin on the premises, exposed to such influences as may 
have caused the disease in the original sufferers ; so far as the disease is 
infectious, living in the same room, sleeping in the same or in the next 
foom ; pnrenti» nursing children, children tending one another, all 
presumably under circumstances of free and sustained exposure to the 
infection of the disease. Among these 251 pei^sons there were — 

Living at ages 0-3 22, of whom 2 were attacked, or 90 percent. 
3-12 59, „ 23 „ 38-8 „ 

12-15 22, „ 7 „ 31-8 „ 

„ over 15 148, „ 20 „ 135 „ 

So that under the circumstances of these familieo actually invaded, 
children at ages 3-15 suffered three or four times more than babies and 
older persons, and children 3-12 to a somewhat greater extent than 
other children. 

* Amongst tke several gronps thus formed of children 3-15 years old, there were, 
^ regtrds children at the more advanced age of 12-15 years, certain obvious 
(l^ere&ces of incidence of throat illness {see Table II.) ; but the numbers dealt 
wiUi, itt «ach instance were so few as to he altogether untrustworthy. ^ , 
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Table II. 



Locality. 



I 



Housee. 



Invaded and 
Dates. 



F^nons, 
allAgea. 



Persons at Ages :— 



0-8 



S-U 



12-lS 



i 



15-fO 



I 



IDf 



TUliffe 



Dawne/sorBoio* 
Httl. 



West Heath 



Oowshot and 
Friml^. 



Bnohies 



CoHins Green 
and Hogley. 



Whole Parish 



Miles. 



N. 



N.W. 



N.W, 



s.w. 



S.A 
8.B. 



w 



l-« 



1-8 



1-3 



17 



16 



18 



28 



29 



144 



10 



ManbS'^ 
Mar 1 
July 2 
Aug. 1 
Sept. 8 
Oct. ij 



Peb. n 

April II 

June 2> 

Sept. 2 1 61*9 

Nov. Sj 

May 8^ 

June 1 

July 1 1 g 

Aug. If* 

Sept l\^^ 

Oct. ij 

Jan. l^ 
Anril If K 

Sfe ?)-" 

April iTi 

May 8 

June 2 V • 

Nov. 1 1 wy 

Dec. IJ 



AprU n 

May 1 

June 8 

July 8 

Aug. 1 

Nov. 1 

Dec. 1. 



11 
37*9 



Jan. n 
Feb. 1 
March 2 
April 5 
May 10 
June 8 
July 7 
Aug. 8 
Sept 6 
Oct. 2 
Nov. 5 
Dec. 2J 



96'f 



180 



74 



87 



n 



121 



166 



22 

43-7 



19 
97'0 



16 

4$'3 



16 
46' 3 



16 

43'M 



18 
H'S 



690 



14 



106 

¥S'S 



12 



11 



1 
90'0 



20 



22 



8 
S7 



28 



18 
i6A 



10 
40'0 



9 
4s'o 



10 
4^4 



9 
«tf'0 



10 
M-7 



148 



61 
4/-f 



10 



18 



8 
60'0 



1 

88'3 



2 

t5*0 



8 
«o*o 



2 

45'8 



46 



27 



18 
96-9 



8 



1 
40*0 



2 

WO 



I 

4M'S 



8 



78 



10 



87 



308 



4 



3 



4' 



4 
4<' 



S 



4V 



These several per-centages 9, 38, 82, and 13|, may be taken as ex- 
pressing the relative prodivities to throat illness of one and another 
age*period, under equal circumstances of exposure ; and we are now in a 
position to consider the relative incidences actually observed in peraoos 
of one and another age under circumstances of life in non-infected 
houses in Firbright ; and to examine the indications that may appear 
whether children at ages 3-15 have or have not been exceptionally 
exposed to the operation of the causes of throat illness. Obvioosly iu 
proceeding to this examination we have to take account solely oijftrst 
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attach in fiunilies and of no subsequent attacks. Now in Pirbright app. a No. 8. 
there were perBons living- ^ iHni;keri* 

At ages Q-3 52, of whom 1 was a first sufferer. inPirfoght; 

„ 3-12 148, „ 37 were first sufferers. by Mr. Power. 

„ 12-15 46, „ 5 

„ over .15 444, „ 9 

And the seyeral percentages on these ages were 1*8, 25, 10*8, and 2. 
Thus, while a throat illness was but seldom Introduced into the family 
hj the baby or by the grown-up members of the family, it was brought 
by the child of 3-12 not very much less often than it would have been 
brought if the child had been living in an atmosphere of persons in- 
fected by throat illness. And this difference between the child of 
3-12 and other persons is found, after all due allowance has been made 
for the differing susceptibility of various ages to contract the illness. 
The child of 3-12 years, therefore, has for some reason or other apart 
from its age been the child to get the disease and to take it hcmi to 
the family that has hitherto been free from it. The next question to 
be decided is, what has been the influence specially affecting children 
of this age. 

This special influence can hardly have been other than some condition 
at conditions involved in the process of school going. For, as has 
already been shown, all parts of the parish have alike been affected by 
throat illness, and this mainly in the persons of their children, and the 
several parts have had few conditions in common except it has been 
school attendance ; moreover, in each division of the parbh the speciality 
of the incidence of throat illness has been on children 3-12, whidi 
are the chief school-going ages ; infants under 3 years not having 
attended school at all, while children above 12 and under 15 years 
have attended in small numbers and less uniformly. No doubt enough 
has been made out to show in a general sort of way school influence ; 
nevertheless, it has been thought desirable to examine the question 
further, and in some detail, with a view of learning more precbely what 
has been the value of school influence in determining the results ob* 
served. To this end, by help of the schoohnaster, Mr. Hill, note has 
been made in regard of each period of school operations of the school 
attendance of each child in the parish ; and the incidence of throat 
illness on children 3-12 at school and not at school, and on other 
persons, has been studied in each period of the school operations, 
i&nilarly, the ^ts of incidence of throat illness have been studied for 
each period of school closure. For it was seen that the total in- 
fluences causative of throat illness, though they might be a diminishing, 
were probably a varying quantity ; and that in successive periods, the 
total children, and as well other persons, not yet attacked, was a gra- 
djQaUy diminishing number. So aJso it was seen that not only did the 
number of children at school and not at school vary in different periods 
of school operations, but that it varied also, accoixling as school was 
open or closed, within totally different limits ; for instance, children 
(speaking only of children not jet having undergone attack) at school 
night in separate periods be nil or they might number 100, while children 
not ai school were rarely below 40, but could in periods of school closure 
be above 100. In making investigation on the above lines, regard was 
had to the necessity for distinguishing between first sufferers and after 
sufferers of their families, when estimating school or other influences ; 
and in order that the school should not be unduly credited with cases 
that might possibly have got their infection just before school reopened, 
some slight re-arrangements of the groups of weeks constituting the several 
periods was adopted. The result is embodied in Table III. where rates 
tre, as before, printed in italics. , ^^^T^ 
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Table III. 
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Children at Ages 3-12. 


nt 


L X* 


















Utucr renuux. 




Perioda. 


Pirbright 
School. 


"3.5 
S = 

h 

ill 




At School. 


Not at School. 










1 

i 

! 


u 

.5 

.11 


d 

ii 

rl 


If 


1 


1 



|.i 


1* 

si 
It 


1 


1 


1 b 

,1 


J 

1 








» 


^ 


^ 


Pe< 


^ 


H 


;z; 


£ 


M 


H 


fe ,&♦ 


'^ 




January to 


Open 


148 


96 


28 


16 


12 


52 


6 


2 


4 


4^6 


17 


1 


16 




27 May. 


(closed 








16-6 








3'3 








0'« 






(«/ week9.) 


16 May.) 






























27 May to 


Closed 


lU 


- 


- 


- 


- 


lU 


12 


9 


3 


479 


7 


2 


£ 




8 July. 


(reopened 
















7*tf 








0*4 






{6 weeks.) 


27 June.) 






























8 July to 
22 July. 


Open 


102 


62 


5 


3 


2 


34 


— 


- 


- 


472 


1 


1 


- 




(closed 




♦[6] 




4'* 








O'O 








Of 






(f weeks.) 


13 July.) 






























22 July to 


Closed 


97 


- 


- 


- 


- 


97 


2 


- 


a 


471 


6 


3 


3 




9 September. 


(reopened 
























0-6 






(7 weeks.) 


28 August.) 






























9 September to 
7 October. 


Open 


05 


56 


4 


4 


- 


39 


1 


1 


- 


465 


2 


I 


1 




(closed 








7'i 








M'6 








o-t 






7 October to 


zeSeptcmber) 






























Closed 


90 


- 


- 


~ 


- 


90 


- 


- 


- 


463 


4 


4 


- 




11 November. 


(reopened 
























0-3 






{6 weeks.) 
11 November to 


6^ovember.) 
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* The flg:ure 6 in brackets are children retarded for present purposes as having got infected 
in the preceding period of school cloture^hough they were taken ill while attending school at 
the end of June or beginning of July. Hence 6 has been subtracted from 68, and the rate for 
this period of school operations has been taken on the remaining 62. 

The facts of this table, ia their general beariag, accord with those of 
Table I. so far as they admit a probability that school influence has not 
been the only influence causative of throat illness in Pirbright. But 
seemingly it has had a larger share in the throat illness, at any rate in 
the attack of children at later periods of the epidemic, than from Table L 
appeared likely. For Table III. shows that attacks of throat illness at 
ages 3-12, occurring among such children first of their respective 
families, were in two ways related to school. In uninfected families, 
children of this age who at a given period were attendiug school, became 
affected by throat illness five or six times as numerously as children 
of the same age who at the same period wei*e not attending school. 
And this was observed on every occasion when the school was open 
and the opportunity for comparing the two existed. While the school 
remained open in the early months of the year, the rMe of attack in 
children 3-12, presumably susceptible of diphtheria but not having the 
disease at home, was 16*6 per cent, of those who were at school, 3' 8 
per cent, of those who were not. The next time the school was open, 
the respective rates were 4*8 and O'O; the third time, 7*1 and 2' 5; 
and, on the November occasion, 4*1 and O'O. The numbers upon which 
these percentages are based are indeed small, but on the other hand the 
indication which they furnish is too uniform to be mistaken. 

Going into the facts of Table III., with the object of stating the 
incidence of throat illness in the given group of children at periods 
when the school was open in comparison with periods when it was closed, 
it is found that comparative statement is not to be made numerically; — 
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The periods Id question were not of similar length ; the children who stayed at App. A. No. 8. 
home only because the school was closed, tSaen wiUi the children who never ^ Di^JS ria 
went to school at all, made up a variable which did not lend itself to exami- inpi^ight; 
nation ; while the watchfulness for cases of minor throat illness, exercised by by Mr. Power, 
teachers when the school was open and wanting at periods of school closure, 
introduced a further Tariable that interfered with comparison of total throat 
iUness at one and the other time. Thus during my inspection it would happen 
that illnesses learnt through school records were not remembered by parents, 
until some school recorded fact was brought to their recollection. Fortunately 
ihere was no example of this last kind to vitiate comparisons invited by the table 
which follows. 

Snch facts of TMe III., however, as are concerned in the above 
comparison, admit of being stated in the form of a new table. Accordingly, 
I show in Table IV., what waa the occurrence of throat illness among 
this particular class of the Pirbright community^-children, aged 3-12, 
who had no infection at their own homes — during periods of school 
closure and school work respectively. In this table, by omission of 
the first period of regular school operations (for reasons that will be 
readily apparent), seven periods, each of a few weeks, come under 
review; and sufficiently valid coroparbon may be made between the 
lour periods when the school was diosed and the three periods when it 
was tentatively re-opened. 

Table FV. — Showing in regard of periods of school closure and of 
school operations subsequent to culmination of the outbreak, the facts 
as to ascertained occurrence of first attacks of throat illness among 
children in PirJ^right at ages 3-12 years. 



Limits 

and Duration of 

Period. 


Operations 

of 

School. 


Children 3-12 (first sufferers of their flimiUes) attacked 
in the several periods.- 


Age and Date 
of Attack. 


Nature of Illness 
and Result. 


School Attendauce. 


Ma^ I7th to June 
8&h (41 days.) 


Closed - 


6 years. May 26 

4 years, June 10 
4 years, Jane 11 
11 years, June 13 

3 years, June 23 


Diph. slight, recovered 

Diph. slight 

Diph. 

Diph. severe „ 

ScarUitinaldiph. „ 


Never to Pirbright 
School. 

Never to School. 
Not to school since 

16 May. 
Never to school. 


June 27tb to July! 
ISth (17 days). 


Open 


11 years, June 29 

6 years. June end 
10 years. July 4- 
4 years. July 6 
7 yeoTM, July 7 - 
7 years, July 13 
6 years, July 16 
6 years, July 15 


Diph.. died . • 

Sore throat, recovered 

Diph^'died ' 
Diph., died - 
Diph , died - 
Diph. slight, recovered 

n »» 


To school until 

2 July. 
To school untUiU. 
•» *» 

n » 
** It 

liuntUlSJuly. 


July 14th to An«ru8t 
27tfa(45days). 


Closed - 


- 


_ 


— 


Aiurust 28th to 
September SBth 
C»daj8). 


Open 


6 years. Sept. 18* 

7 years. Sept. 21 
6 years, Sept. 23 
6 years. Sept. 24 
9 years, Sept. 26 


Diph. very slight, re- 
covered. 
Diph. died - 
Diph. sliffht, recovered 
Throat illness „ 
Diph. very slight „ 


Not to school since 

mid. July. 
To school until m. 

n M 
>* w 
»» »• 


S<^umiber 27th to 
November 6th 
(40d%y!<). 


dosed - 


— 


"~ 


■" 


November 6th to 
November 21st 
(16 days). 


Open 


7 years. Nov. 12 
6 years, Nov. 14 


Dlph.,rec(ivered 
Diph.. 


To school until ill. 


November &Snd to 
December 31st 
(todays). 


Closed - 


— 


"" 


" 



(todays). 

* This WB an only child, aged 6 years, living in the village . She had not been at all to school 
since raid Julv, and no cause could be assigned for her . 1 ness. Nor could any association of 
bit«r oases with this chUd be established, such« for instance, as might help to explain their sub- 
sequent attack. T 
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App. a. No. 8. ^ ^0^ of the above facts, no doubt can be entertained that the con- 

On Diphi^ria ditions of school attendance have played an imfiortant part in the 

in Pirtoigbt ; speciality of the incidence of grave illness on children 3- 12 in Pirbr^i^ 

by Mr. Power. It is not of course intended to say that the school influence was the 

only factor of throat illness at that age ; there may perfectly well have 

been some other factor operating for a while over the whole district^ aod 

upon persons of all ages. 

There remains for special consideration the question, — ^in what has 
school influence consisted ? 

Two sets of school conditions may be thought of as competent for 
the results observed : — (1.) General conditions, physical or sanitary, of 
the school building or of its neighbourhood, aod belonging therefore to 
the school or to the locality of the school ; and (2.) Circumstances per- 
sonal to children attending school, and contributed or conveyed therefore 
to the school by the children themselves. And in either case be it noted 
the speciality of operation on children might have been subordinate to 
some other and original fact of diphtheria. 

I. The physical and sanitary circumstances of the school and of the 
school locality seem to demand special notice inasmuch as they comprise 
a variety of conditions (all of which have before now been regarded as 
competent for diphtheria production) that might possibly be in some 
sort diflerentiated from like circumstances in other parts of the parisL 
And any diflPerentiation of a decided sort between such circumstances 
in and about the school, and in other localities of the parish, might be of 
importance as tending to explain not only the circumstance of the out- 
break having begun upon children, but the sustained incidence also ol 
the throat illness on children attending at the school. But nothing 
definite in this sense has been made out. The school is a modern build- 
ing in the erection of which unusual forethought seems to have been 
exercised. It stands atone on a sand eminence^ and is distinct in its 
sanitary circumstances from the houses of the locality in which it is 
placed. The slop dnunage of the master's house, and of the school 
lavatories is drained away to a cesspool in a garden many yards distant 
from the school, and no part of the interior of the building has connexioo 
with this drain ; all sink and lavatory pipes are conveyed outside and 
terminated over trappe<l drain inlets. Excrement disposal is by earth 
pails, which are well kept. Up to last May the children's closets were 
at the back of the lavatory outbuilding adjoining the school ; but on 
occurrence of diphtheria they were, for additional safety, removed to 
the further side of the playground. The well which is in the master's 
back yard seems exceptionally safely placed and cared for. Thus it 
appears that in all the matters referred to, school conditions have 
differed from other conditions of like sort in the parish only in being 
better ordered and administered. And therefore it is difiicult to believe 
that anything in the sanitary circumstances of the school can have had 
any essentildT part in the production and maintenance of throat illness 
among the scholars. Nor did I get any suggestion of i^adon of food 
or dress or washing to the prevalent disease. So, too, with reference to 
the sanitary circumstances of the locality (Dawney's Hill, of Table U.) 
in which the school is situate, there is nothing at all suggestive of 
relation between matters of this sort and the diphtheria. They difier 
in no essential particular from those of other localities into which the 
parish has been divided ; and, except in the matter of a common atmo- 
sphere, there can hardly have been community of condition for the school 
and for houses in its neighbourhood. Nevertheless, it has to be noted 
as at least singular that this Dawney's Hill locality has sufiered from 
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throftt niiiess and diphtheria to a greater extent and for a longer time aff. a. No. 8. 
than other localities, and that five-ninths of its first sufferers had not at ^^ _ . "11^^^^ 
the date of their seizure recently attended the school. in Pir^igfat -. 

by Mr. Power. 

IL Among conditions causatiye of throat illness that may have been 
contributed to the schools by the children themselves, personal infective- 
ness of children attending the schools is the only one which past expe- 
rience would suggest for consideration. This, if it could be a&med 
for each period dT school operations, would, in view of the undoubted 
commonicability of diphtheritic disease, go far to explain what has 
occurred among school children ; and the question therefore arises how 
far can personal infectiveness have operated at the school. * 

In attempting an answer, we may first think of the school at a time 
of re-opening after having been closed on account of sickness. Gene- 
rally, daring such periods of school closure, much care was exercised 
toward effectually getting rid of infection. Not only was the school 
building and its contents thoroughly cleansed and fumigated, but disin- 
fection of dwellings and clothing of persons that had been attacked was 
diligently practised in all instances. And on each occasion of re- 
assembly of the school (and re-assembly of the school was not permitted 
until no diphtheria had for several weeks occurred in the parish), 
children that had suffered were excluded until they could be pronounced 
completely recovered from their throat affediion. Then, as regards times 
of active school work, so far as diphtheria and graver throat illness are 
concerned, it is not likely that convalescent children did in fact so return 
to school with their original infection about them as to give disease to 
firesh children ; and more particular examinalion of the school records, 
with the inquiiy of the parents, suffices to prove that few, if any, 
persons suffering from diphtheria or notable throat illness d^d ^o attend 
within five or six weeks of their seizure. Unless, therefore, persons 
afflicted by diphtheritic neuroses are to be regarded as infective, it may 
be doubted whether diphtheria infection has again and again been intro- 
duced to the school by children convalescent from that disease. In the 
third place, the evidence as to possible introduction to the school of 
infection by children incubating or developing diphtheria is on the whole 
negative, rerhaps this may have occurred in the July period, when 
a girl, regarded as attacked 29 June, two days after re-assembly of 
schooU continued to attend school until 2 July ; it is, however, doubtful. 
This child, although indisposed as early as 29 June, did not have, it 
is confidently affirmed, any sore throat at all until 3 July, and there is 
ground for believing this to have been the true date of b^inning of her 
ratal illness. If this may be believed, then, in this instance as on other 
occasions of re-assembly of school, the diphtheria seizures occurred so 
nearly together that the existence of a cause common to the several 
cases would account for the early July attacks even better than a 
hypothesis that one case had been derived from the other. 

But even if we should assume that infection from case to case by 
diphtheria did really take place on each occasion of resumption of school 
operations, an important question remains wholly unanswered. On none 
of these occasions, be it, observed, is diphtheria or gi*ave throat illness 
recognised as having occurred among children in Pirbright for some 
weeks before re-opening of the schools, and such illness, if it had 
occurred, could hardly have escaped notice. Yet, no sooner does school 
(^assemble than diphtheria, and commonly /atal diphtheria, re-appears 
unong school chil<hren. Whence, then, came on each occasion of re- 
Msembly of school, the assumed initiatory case of diphtheria ? If arising 
by personal infection, from whom did this first case take the disease ? 
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App. a. No. 8. And if not from an antecedent case of diphtheria, by what scMrt of case 

On Diphtheria did this sufferer get infected ? 

b* jS P^ei- Apparently, there is no sufficient answer to these questions in consi- 

derations arising from what has been noted elsewhere, viz., that trimi 
sore throat may, by what has been termed a process of " progressive 
infectiveness " operating through several individuab successively, give 
rise ultimately in other persons to attacks of true diphtheria. At 
Pirbright it is likely enough that trivial sore throats desi^nable w 
^' cold," though few can now be heard of, existed among children on 
each occasion of their re-assembly at school, but there is no evidence of 
progressively increasing gravity of the earlier cases, if indeed there wae 
time for the process. On the contrary, with startling suddeDaess, 
multiple cases of diphtheria, and fatal diphtheria, promptly occurred od 
each occasion of re-opening the school ; and cases intermediate in gravity 
between these diphtheria cases and the ^' colds " that on the above 
hypothesis gave rise to them, are not^ except perhaps in the July period, 
to be found. No satisfactory explanation of this behaviour of the 
diphtheria is forthcoming. 

This investigation has failed, therefore, in giving definite reply to the 
main question as to the nature of the school influence. Nor can aay 
beyond speculative answers be made to other questions that may be 
thought of as arising from it. As for instance : — How far and in what 
direction would the later behaviour of diphtheria in Pirbright have 
been modified had the school been closed in the first instance at an 
earlier date ? and again. What would have hi^pened if the school had 
not been closed at all ? 

In bringing this report to a conclusion, mention may be made of 
certain facts in the natural history of diphtheria that came under notice 
during this inquiry. Those, though they may not be new, have interest 
in regard of the story that has been told. In our investigation of the 
incidence of throat illness upon families, Mr. Smith and I were struck, 
and independently of one another, by the apparently different ability 
of the disease in one and another instance to extend itself in families 
invaded. Not unfrequently severe and fatal diphtheria appeared desti- 
tute or well-nigh destitute of power to infect other children living along 
with it, while on the other hand cases of very trivial sore throat or 
" colds " that were not perhaps heard of (except by close questioning) 
often preceded and were seemingly responsible for after-occurrences of 
true and fatal diphtheria in the family. Especially was this apparent 
capacity of mere sore throat for breeding malignant diphtheria nodceahle 
in regard of families comprising many young children. In such families 
severe or fatal cases of diphtheria tended to occupy a position midwaj 
in a series of attacks that began as sore throat and ended in similar 
fashion. And further, we got a suspicion, though the instances were 
too few to justify any conclusion thereon, that, given the occurrence, 
about the same time of two or more cases of trivial sore throat among 
children of a large family, such occurrence was likely to be quickly 
followed by severe diphtheria attack in one or more children of tliat 
family. This suspicion may like enough be hereafter proved invalid ; 
it is only noteworthy as having arisen before the facts as to the beha- 
viour of diphtheria in that larger family, Pirbright School, had been got 
together and formulated. 
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No. 9. APP. A. Xo. 9. 

Report by Mr. W. H. Power, on an Outbreak, in certain Districts of Scarlatina in 
of London, of Scarlatina believed to have been distributed in ofSndSn^y* 
Milk : with Postscript recording certain Experiments by Dr. Mr. Power.' 
Klein, F.R.S. 

In a letter dated 2nd February 1882 the clerk to the St. Pancras 
Vestry reported an outbreak of scarlatina in the southern' part of that 
parish, and he stated that inquiry by the Vestry's sanitary department 
tended to show that the disease was traceable to the milk service of a 
particular dairy business situated in the neighbouring district of St. 
Giles, and getting its milk supply from a certain farm near Famham in 
Surrey. Further, and on behalf of his Authority, the clerk requested 
that the Board would institute inquiry respecting the circumstances of 
the farm whence the implicated milk had been derived. Accordingly I 
was instructed by the Board to confer with the Health Officers of St. 
Pancras and St. Giles with a view of getting information respecting the 
outbreak and the circumstances which had appeared to connect it with * 
the particular milk supply. Afterward, in the event of a relation 
becoming apparent between milk and the outbreak of scarlatina, I was 
to set myself to find out the source of infection of the milk. 

In the f(»]lowing pa^s I propose to tell briefly the history of the out- 
break, using, in addition to materials collected by myself, observations 
made for St. Pancras and St. Giles by the health' officers of those 
districts before my inquiry commenced and afterwards in aid of my 
inqmry ; and for other districts of London, avaihng myself of the 
assietance given me by their health officers. I propose subsequently to 
give an account of my inquiries at the milk farm and to pass on to some- 
general considerations that appear to be of importance. 



On the 14th January and following days there occurred a sudden and 
extensive outburst of scarlatina and throat illness in Russell Square and 
its neighbourhood. Prompt investigation of the outbreak by the Medical 
Officer of Health for St. Giles District (Mr. Lovett) showed that well- 
nigh all the cases of scarlatina and throat illness coming under notice 
between 14th and 30th January had occurred among the customers of a 
particular retail milkseller. And further it was ascertained on conference 
with the health officers of districts adjoining St. Giles, that scarlatina 
and throat illness had also prevailed at the same time among the com- 
paratively few customers of this milkseller residing in St. Pancras, 
Marj'lebone, and other districts. Subsequently house-to-house inquiry in 
those parts of St. Giles and St. Pancras chiefly invaded showed that 
households gettir.g, during the period in question, their milk supply from 
dairies other than that already referred to, almost wholly escaped illness. 
In a word, there is abundant evidence that milk from the particular dairy 
was in the latter half of January concerned in a sudden and widespread 
dissemination of scarlatina and throat illness. 

Very early in the outbreak, indeed as soon as his suspicions respecting 
the milk-causation of the illness were aroused, Mr. Lovett obtained from 
the particular milkseller a complete list of his customers, and at once 
subjected to a very rigid medicid examination the milkseller's family as 
well as the persons employed in his milk business. He found that with 
the exception of a milk carrier named Cook none of these persons had 
recently suflered from any indisposition of an infectious sort. The man 
Cook hiad, it appeared, suflTered from sudden sickness and sore throat on 
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Apf.a.No.9. the eyeniog of 14th Janaarj; next day 15th Januwy, one of Cook's 
On an Outbreftk children developed a scarlatinal rash, and in a few days two others of his 
oj^wi^tojin children fell ill with undoubted scarlatina. Cook^ who was himself only 
of London; by indisposed for a few hours, continued daily at his work at the dairy andl 
Mr. Power. h^q 23rd January, when he was discharged from his employment. Mr. 

LoTOtt, though disposed to consider the man Cook as concerned in some 
way with infection of tlie milk at the dairy in London, proceeded, nerer- 
theless, to inspection of, and inquiry at, the farm in SuiTcy whence the 
particular miUcseller derived daily the 46 barn gallons of milk which con- 
stituted the whole of his supply. In carrying out this inquiry Mr. LoveIC 
had the assistance of the Medical Officer of Health and of the District 
Medical Officer of Farnham, the district in which the farm is situated. 
This visit of inspection took place on 27th January, and its result wm 
altogether negative. No scarlatina could be heard of as having occurred 
at the farm, or within several miles of it, for several months, and 
examination of the farmer's family and of persons employed about the 
farm and their families failed in getting suggestion that any of these 
persons had suffered recently from even trifling iUuess that might 
* have been of scarlatinal nature. Further examination of the cows and 
other animals at the farm by certain veterinary surgeons of Aldershot 
resulted in a certificate that the animals were free from trace of illness 
of any sort. 

Thus the matter stood when I was instructed to make inquiry 
respecting it. 

My first concern was necessarily to examine the evidence implicatory 
of the particular dairy iu St. Giles ; and having satisfied mymlf that 
there was good ground for believing this milk to have been the 
cause of the outbreak, my next step was to ascertain, if possible, where 
and how this milk had acquired infectious property. 

Upon examination of the details of the distribution of the particular 
milk service, it soon appeared that certain (though comparatively few) of 
the dairyman's customers had their milk delivered to them from the 
dairy cart which conveyed the total milk supply of this dairy from 
Charing Cross Railway Station (whither it was consigned by the 
farmer) to the particular milkseller's place of business in St. Giles. 
Thesjp customers, therefore, were served with milk that had never entered 
the milk-shop in question and which had not come into any relation 
with the man Cook who, as has been seen, suffered on 14th January 
from throat illness. Certain of the households thus supplied suffered 
from scarlatina or throat illness ; and they suffered simultaneously with 
the man Cook and his family, and simultaneously also with those other 
persons in St. Giles and St. Pancras who, like Cook, had been served 
with milk from the St. Giles dairy-shop. This fact tended to show that 
the particular milk, or at least a portion of it, was infectious before 
arriving on the premises of the; St. Giles's milkseller. And soon thi< 
view got abundant confirmation. It was ascertained that other milk 
from the Surrey farm besides the 45 barn gallons supplied to the St. 
Giles dairy had also been distributed in London. Twenty barn gallons 
daily of milk from this farm had been supplied vid the South- 
western Eailway to a particular dairy in Peckham whence it had 
been, along with milk from other sources, distnbuted in the Cam- 
berwell district. And in Camberwell scarlatina and throat illness 
among customers of the particular Peckham dairy were found to have 
occurred coincidently with the outbreak of similar illness in' St 
Giles and St. Pancras. Of 39 cases of scarlatina coming under the 
notice of the Camberwell Medical Officer of Health in households 
invaded between 14th and 30th of January no less than 32 (82 per 
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cent.) were persons getting their milk supply from the particular Peck- App. A. No. 9. 
hs'n dairy. Farther, there was independent evidence of the milk from on an Outbreak 
the Famham farm having been infectious on its arrival in London. At °^42'^rf*'II:-^^ 
the Waterloo TerminOs, where was received the consignment of milk of Lo^on; by 
fro.n this farm to the Peckham dairy, servants of the railway company ^^' Po^er. 
are not permitted to purchase milk arriving at the station ; but at Charing 
Cross, where the consignment for the St. Giles dairy was received, pur- 
chase of milk by the railway servants is not prohibited. Thus it 
chanced that certain of the South-eastern Railway servants had 
habitually purchased milk from the St. Giles dairy carman as soon as it 
had been delivered to him. A varying quantity of from two to three 
imperial gallons of the Farnham milk was thus distributed daily at Charing 
Cross, and of purchasers of this milk 13 persons in six families were 
attacked by scarlatina or throat illness about the same time that 
castomers of the particular dairies in St. Giles and Peckham were 
similarly invaded. 

Upon the whole, therefore, the conclusion became irresistible that this 
milk, delivered from the farm at two separate country stations, belonging 
to different railway companies, for consignment to separate London 
termini, and distributed in widely separated metropolitan districts where 
it caused simultaneous outbursts of scarlatina and throat illness, had 
become infected at the farm whence it was derived. Accordingly, 
attention was given to means whereby it might have become infected at 
thisiann. 

Inquiry to this end necessarily traversed ground already gone over 
by Mr. Lovett, and it further took into account a variety of additional 
circumstances that might be hoped to assist in throwing a light on the 
enbject Into the vanous steps of this investigation I will not now 
enter, but will briefly state its outcome. I satisfied myself that it was 
practically out of question that the milk at the farm had become infected 
in any of the commonly-believed ways that require a human subject as 
the source of infection ; and I think it altogether unlikely that common- 
phice foulmg of dairy utensils by polluted water or the like, after such 
&sbion as has heretofore served to account for specific pollution of 
milk, can have here occurred. In the end I found myself, as on a 
former occasion, called upon to face the question whether or not actual 
cow-conditions might have been competent for the results observed; 
and in considering this question I came to see that a hypothesis of cow- 
causation would fit the facts that needed- explanation as well as, or even 
bitter than, any other hypothesis. If only it could be believed that a 
single cow of this herd of 60-70 cows had been for a limited time 
capable of affording specifically infected milk, there was nothing in the 
routine of the farm dairy arrangements inconsistent with the milk of 
such single cow having been distributed among the churns consigned 
from the farm to London ; and this in such a manner as to infect 
simultaneously the milk service of each London dairy supplied from 
the farm, and during a certain limited period a considerable proportion 
of that service. 

At this stage of my thought on the subject, I took the farmer into 
confidence and got him to consider with me whether ani/ new condition 
could liave entered into his business about the second week in January, 
and if so, what the nature of it could have been. On reference to his 
books we found that one of his cows due to calve on the 27th December 
had calved subsequently to but within ten days of that date, and had 
come into milking for business purposes three or four days after calving. 
»So far as we could judge this calving constituted the sole new element 
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On an Outbronk 
of Scarlatina in 
certain Districts 
of London; by 
Mr. Power. 



App. a. No. 9. introduced into the milk business of the faim for a considerable period 
before the milk became infective. Certainly, with this exception, no 
cow came freshlj into milk between mid-November and the end of 
January. Kespecting the health of the particular cow the farmer could 
say nothing, except that he had not heard of her having had any ailment, 
while the cowman who had charge of this and of ten other cows professed 
to be unable to remember the da& and particulars of her calving; he even 
failed to recollect the sex of the calf produced by her. Upon examination 
of this cow on the 11th February I noted that she had here and there 
lost portions of her coat, and that her buttocks and posterior udder were 
fouled and stained by excremental matter, and perhaps by vaginal dis- 
charge as well. In this respect she presented a rather strong contrast to 
most of the other cows. 

In this instance then as in similar outbreaks of scarlatina, wherein 
milk has been undoubtedly the means of dissemination, there has been 
failure in tracing the source and method of infection of the milk ; and 
this in spite of a great deal of careful and prolonged investigation of the 
circumstances both by myself and others. It is of course possible that 
the failure is due to mere lack of evidence respecting occurrences that 
did actually take place after the milk left the cows and that were com- 
petent to have infected the milk in commonly accepted ways. But it b 
not because this is possible that I ought to decline consideration of other 
possible meanings of the failure^ or that I should hesitate to look at some 
positive indications which arise as soon as there is seen to be probabilitj 
that the milk was infected when it left the animal. These indications are 
indeed of some immediate interest and importance, since they wonld 
appear capable of being put to the proof by actual experiment. 

Few physicians will be disposed to deny a relation between scarlatina 
and certain forms of febrile puerperal disease in women. The contagion 
of scarlatina introduced into the lying-in room has often and with reason 
been held responsible for **puerpOTal fever." It does not matter for my 
present purpose that there are pther contagia having a similar power of 
mischief there. 

Now, if it be true that there is one sort of relation between scarktisa 
and accidents of the puerperal state, another sort of relation becomes com* 
paratively easy of belief; while there would seem nothing improbable in 
the further suggestion that all such relations would be qualified by the 
passage of a common contagion through the system of another animal 

Thus considered, the outcome of my inquiries at this Surrey fiann may 
be not without significance. If scarlatina in man have other animal 
source than human source, it may be that one such source is the cow 
that has recently calved, a cow either not at all ill (except for her parturi- 
tion), or not so obviously ill as to prevent her milk being used for human 
consumption. Milk of a recently delivered cow might become infective 
in more than one way. Either it might, as a secretion of the cow, 
contain infective matter that was circulating in the system of the cow; 
or else uterine and other discharges of the cow fouhng her udder, might, 
by a careless milker, be mixed with her milk in the act of milking. For 
the purpose of testing the question here raised by experiment on animals, 
other than man, all that is required is, first, a healthy cow that has recently 
calved, and then a succession of cows suffering under one and another 
recorded ailment, special to the period after calving. Milk from such 
cows, on the one hand unsophisticated as it came from the udder, on the 
other hand mixed with one and another kind of vaginal discharge of the 
cow, could be used for feeding as well perhaps for throat inocuJation of 
some lower animals, and among these young pigs would seem to be 
promising subjects. 
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In condasioD I would advert briefly to some fects which seem worthy app. a. No. 9. 
of further coDsideration in this connexion. On an Outbreak 

(1.) In epidemic outbreaks, referred to milk as their cause, infectivity of Scarlatina in 
of the milk has commonly lasted a short while only. In most instances SfLondonfb?* 
• A week or ten days would comprise nearly the whole period during ^f- Power, 
which the implicate milk can be believed to have done mischief. This 
circumstance accords with some cow-condition as the cause of the milk 
infection quite as well as, perhaps better than, with any other suggested 
canse. For instance and from our present view-point, a recently 
delivered cow would not be long ill, and certainly her uterine discharge 
woola not be expected to continue many days. 

2. Epidemic outbreaks among human communities, that have been 
traced to milk as their cause, have generally occuiTed in relation with 
cow-baeinesses that have had to do with the production of milk and milk 
alone. Such businesses do not manufacture /butter or cheese, nor do 
thej rear calves. Consequently their cows are apt, after having calved, 
to come almost at once into business use, even though they may have 
some trivial (in the opinion of those about the cow) ailment, not 
obyiously affecting the quantity or quality of the milk rendered by the 
cow. 

3. In the case of scarlatina, outbreaks due to milk have commonly been 
characterised by small mortality as well as by mildness of the disease 
indoced. In many such outbreaks, and notably it was the case in the 
present instance, a considerable proportion of the sufferers have only had 
8ore throat of little severity ; and further, this milk-scarlatina has on this 
as on other occasions been little prone to spread to other persons. These 
facts, insignificant mortality of the disease induced, its mildness, its 

tendency to remain localised in the throat, and its small ability to * 

extend itself to persons in relation with the sick people, may be thought 
of as not inconsistent with an infective cause, having (as in vaccinia) an 
animal, but not recently a human, origin, 
^h March 1882. 

Postscript, April 1883. 
I have now to report that in pursuance of instructions, I have been in 
communication with Dr. Klein upon the subject-matter of the above 
report ; and that Dr. Klein has made the following investigations as to 
relation between human scarlatina and bovine disease. He conducted 
two series of experiments; reporting on the first series 1st October 
1882, on the second series 27th March 1883. One or two comments of 
my own are introduced into the story. The results appear to me to 
indicate that this line of inquiry is well worth pursuing further. 

W. H. P. 

First Series of Experiments. 

Dr. Klein sought to ascertain (1) whether the lochial discharges of a Brperlments on 
reputedly healthy cow could, when inoculated into, or admimstered ^^^i^ 
•long with food to, certain other animals, produce in them any obvious 
iUoess. A^rwards (2) he sought to learn whether any form of illness 
might be producible in a cow by inoculating and feeding the animal 
with scarlatinal matter derived from a human source^ On observing 
any such illness, he sought to investigate its transmissibility from the 
cow to other animals. 
1. These experiments failed altogether; they were as follows : — inoculation and 

(a.) Pigg, dogs, rabbits, guinea-pigs, mice, and rats, were fed and JSSSfs^th 

inoculated with lochial discharge, unaltered as it came direct from a lochmi duchaise 

° of a neoltby cow. 

B 2 
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App.a. No.9. " healthy cow"; and similarly animals of the above sorts were fed and 

— inoculated with lochial discliarge that had been mixed with and left for 

of'scariatiiiaui a while in milk. None of these animals, however, developed any sort of 

certoin Diatnctsj iUness. The nnimals experimented on were, says Dr. Klein, closdj 

Mr. Power! observed, and their temperatures taken twice daily. But in no case was 

deviation from the normal state of the animal observed. 



Cultivation of 
matter of locliial 
discharge of 
healthy cow and 
subsequent 
inoculation of 
animal with 
cultivate. 



Inoculation of 
cow with Bcarla-. 
tinal material. 



Inoculation of 
puH from ? scar- 
latinally-infected 
cow into dogs. 



Dr. Klein ; con- 
clusions on 
experiments in 
Series I. 



(b.) Further, Dr. Klein cultivated artificially the lochial disclWge 
from the same cow, and found that *' organisms " grew copiously in the 
cultivation medium ; and that the characters of these organisms differed 
according to the dates at which the lochial matters cultivated were lakes 
from the cow. But inoculation of "animala" with these cultivated 
organisms failed in producing in the animals any illness. 

2. Inoculation shortly afterwards of the same cow with human dcarlatioal 
material produced some definite results. 

(a.) Desquamated cuticle from a scarlatina patient inoculated into a 
healthy cow produced no illness ; but 

{b.) Muco- purulent throat discharge from a scarlatina patient 
inoculated subsequently into the subcutaneous tissue of the same cow 
(with simultaneous administration to the cow of a small dose of the same 
material poured down its throat) did produce in the cow distinct illness, 
as follows : — 

Ten or eleven days after this inoculation and feeding there appeared 
at the inoculated point on the thigh of the cow a firm swelling, and in 
another da)^or two a similar swelling on the outer surface of the cow's 
right lower jaw. Each swelling quickly attained '< the size of a small 
fist." That on the thigh softened, and subse<|uently, when lanced, 
discharged a quantity of offensive pus ; that on the jaw did not soften, 
and in about a fortnight had disappeared. The temperature of the cow 
during the whole period that she was under observation did not show 
any marked alteration, but the animal grew very thin and misenible 
notwithstandmg that she received abundant and good food. 

(c.) Transmission of the induced cow disease to another animal.-^ 
Dr. Klein inoculated two dogs with pus fn>m the above abscess of the 
cow. In each instance a minute speck of this pus wa^ introduced into the 
subcutaneous tissue of the dog's thigh. Abovt four days after 
inoculation one of the dogs developed in ^nd about the seat of inocula- 
tion a great deal of redness along with cedematous and painful swelling, 
and these phenomena were preceded by a distinct rise of the dog's 
temperature. Movement of this animal's affected limb became greatly 
impeded, and the dog was for a time distinctly ill ; an abscess formed 
at the seat of inoculation which opened spontaneously, and, after 
discharging for a time, quickly healed. The throat of the dog did not 
become affected. 

From these experiments Dr. Klein entertains no doubt whatever as to 
his having by inoculation with human scarlatinal material, transmitted 
to a co% a distinct disorder, which disorder was further transmissible, 
by inoculation, in infinitesimal quantity of pus from an abscess in the 
cow, to a dog. And he points out that the four days incubation period 
observed in the case of this dog is of especial importance. He bys stress 
on it for the reason that by no reasonable amount of ordinary pus can 
similar disorder be produced in dogs ; and further he remarks that sucli 
disorder as may be produced in dogs by injection into their veuis of 
ordinary pus promptly follows injection without any such interval ^ 
deserves the term " incubation period." 
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Second Series of Experiments, App. a. No. 9. 

These consisted in (a) repetition of the above experiment of trans- ^"^riithSlto^ 
mission by inoculation to animals of human scarlatinal disease ; and (b) certain Districts 
of experiments (of the sort adopted in Series I.) made with the lochial Mr^owerl ^ 
discharges of an originally unhealthy but recently calved cow that had in Experiments on 
addition been, immediately after her cnlving, inoculated and fed with geriSitl. 
iDUco-painlent throat discharges from a ucarlatina patient. 

A. (o.) On 2l8t October a healthy heifer (yearling) was inoculated Further inocula- 
with throat discharge from a case of acute scarlatina. *>on of an^?— 

(A.) On 21st October a second healthy yearling heifer was fed with — wfthscaria^* 
like materia. * timu mftteriai. 

{c) On 21st October a dog was inoculated with like material. « 

Up to 6th November (17 days) no fhange whatever was observed 
in the health of any of these animals. 

(d) Accordingly on this day, 6th November, both heifers were 
inocalated with large quantities of muco-purulent throat discharge from 
a case of acute scarlatina, and one of these heifers was in addition fed 
with such matter. Similarly the dog {c,) and another dog were 
inoculated with the scarlatina matter. 

Not one of these animals became in the least degree ill. 

[It is noteworthy that this experiment differs from experiment 1, 
series I., in that the bovine animals here used were not milch cows that 
had recently calved, but heifer yearlings. And the question promises to 
arise whether in this plass of animal the parturient state is a condition 
more or less essential to the reception of the human scarlatinal infec- 
tion. As regards dogs, let it be noted that Dr. Klein's previous success 
(series I., experiment 2 {c,)) in inoculating these animals was not 
obtained with human scarlatinal matter, but with matter of the induced 
disease of the cow.] 

B, Another cow was taken for observation that fed fairly, but had lost Unhealthy cow 
patches of its coat and was believed to be suffering from some such fSS^Si gcar-^ 
chronic bovine disease as tuberculosis. She calved on 25th February latinal material. 
1883. On the evening of that day muco-puriilent throat discharge was 

obtained from a scarlatina patient at Fulham Hospital in whom the 
disease had somewhat passed the most febrile stage. This discharge 
was on February 26th inoculated into the subcutaneous tissue of the 
cow, and some of the scarlatina mateiial was poured down its throat. 

An abscess, the size of a hazel-nut, afterwards formed at the seat of ? Failure to 
inoculation, and the abscess broke and healed up soon. ioSaSiai^** ^ 

[The effect upon the cow of this inoculation with human scarlatina ****®"®' 
was inconsiderable. But, in so far as it may bo permitted to judge from 
the experiments of October 21st on the two healthy heifers, some con- 
dition peculiar to this cow must have been present for any result at 
all to have followed the inoculation. Ajid this condition may either 
have been the fact of her parturition or else her previous ill-health. 
Comparing the present experiment with that made on the healthy cow of 
the first series, there is enough similarity of result to suggest afresh that 
the purturient condition was that which contributed to the production of 
abscess in the present cow. 

As regards any conclusions which may be deducible from the results 
which I have now to record, as obtained by inoculating various animals 
with the discharges of this cow, the state of health of the cow imme* 
diately antecedent to her calving must (Dr. Klein insists) be unfailingly 
held in view. This particular animal was, just at the time of her calving, 
the subject of some ailment or other of her own, independent of any 
disease produced ir her by inoculation ; and one evidence of this ailment 
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app. a. ^•o. 9. 

On an Outbreak 
of Scarlatina in 
oerti^n Districts 
of London ; by 
Mr. Power. 



Inoculation 
experiments 
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lochial discharge 
and milk of the 
cow. 



Experiments on 
dogs. 



Experiments on 
pigs. 



Experiments on 
guinea-pigs. 



was a loss of hair. At first, iudeed, this was regarded as a chronic com- 
plaiDt that would not affect the lessons of the experiment ; but it prwently 
became manifest to Dr. Klein that this particular cow, affording bim 
affirmative results when her discharges were inoculated into doga and 
pigs, might possibly, for all he could affirm to the contrary, have been 
siSeriog under some complaint having analogy with scarlatina, thongh 
productive of only trifling constitutional effect upon the cow and not 
interfering with her processes of parturition and milk-formation.] 

In the mejmtime, on 26th February, Dr. Klein took lochial discharge 
from this cow and added it to the milk of the animal ; and on 28th 
February he took more lochial discharge and added it to the sample 
of milk alreaay polluted on the 26th. With this mixture on 28th 
February he inoculated (in amount one to two divisions of a Pravaz 
syringe) the subcutaneous tissue of the inguinal regions of — 

(1.^ Two dogs, a, and h. 
(2.) Two pigs, a. and h. 

And with a few drops only of the mixture — 
^3.) Four guinea-pigs. 

The temperature of all these animals was taken before expeiiment, 
and subsequent to experiment was taken twice daily during several 
weeks. 

As regards the dogs : results were as follows : — In both there wis 
after 24 hours (on 1st March) painful swelling and stiffiiess of the kg 
on the sides operated upon, with rise of temperature one degree 
centigrade. 

(Dog a.) — After 48 hours (2nd March) had at the seat of inocu- 
lation a large ulcer with reddened and swollen margin, and exuding a 
discoloured ichor; while the neighbourhood of the ulcer looked 
erysipelatous. The animal was dull and fed badly. After 96 hours 
(4th March) this dog's wounds was granulating and healing. 

Dog (^.) After 48 hours (2nd March) had a swelling the size of a 
pigeon's egg in the inguinal region, but its temperature was normal and 
it fed well. After 96 hours (4th March) this dog had distinct swelling 
and redness of the mucous membrane of the throat, with muco-parulent 
matter on the tonsil. The temperature was normal. 

As regards the two pigs : After 48 hours (2nd March) both had 
much inflammation and (Edematous swelling at the seat of inoculation. 
Temperature normal ; fed well. 

Pig (a.) after 3rd March, coughed; on. 18th March it was still very 
poor and duU. Temperature had risen one degree centigrade. 

Pig (^.) coughed on March 18. Temperature same as pig (o.) 

As regards the four guinea-pigs : After 48 hours (2nd March) there 
was much sweUing at the seat of inoculation, but temperature w»s 
normal, and the animals were lively. Subsequently the inguinftl 
swellings increased and became abscesses full of cheesy pus. 



Further inocu- 
lalion experi- 
ment! in second 
generation of 
rafectiTO 
xnAterial. 



On doge. 



Transmiiiion of the induced Disease in the Dog to other Dogs* 

On the 3rd March Dr. Klein took by capillary glass tube fluid froio 
the inguinal swelling of dog (d.) (the dog thai had on 4th March affecdoo 
of the throat). This fluid was red and contained numbers of red blood 
corpuscles and pus corpuscles, and as well what appeared to be micrococci* 
With one or two drops of the fluid Dr. Klein inoculated freshly-fljade 
incisions in the inguinal regions of two other dogs (c.) and (<f.). 

Dog (c.) On the 8th day (10th March) after inoculation there ww 
distinct rise of temperature, amounting by next day to two d^rees 
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centigrade ; and the throat had become much inflamed. By the 12th App.A.yo. 9. 
day (14th March) the temperature of this dog had again become on an Outbreak 
normal, but its throat remained much inflamed. The animal, however, ^^JJ^|J2^^ 
fed well. On the 13th day (15th March) this dog had two epileptic Sf London, by 
fitSy and it died two days later. Post-mortem appearances : Lungs, con- ^^' P^^^^- 
Bolidations in both, especially in the right ; Spleen, a bulla full of black 
blood on onter surface ; Liver and kidneys, congested ; Intestines, a 
quantity of matter like old (? altered) blood at pyloric end of stomach, in 
duodenum and in rectum. 

Dog {d,) On 17th day (1 9th March) its temperature had risen half a 
degree centigrade. On 18th day (20th March) its temperature had 
risen another half degree, and its throat was discovered to be much 
inflamed, and there was muco-purulent discharge from the left tonsil. 
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APP.A. No.10. No. 10. 

On Enteric Pever On an EXTENSIVE OcTBREAK of Entebic Fever at Bancok and its 

J* ?!?«[; *^*' Neighbourhood ; by Dr. F. W. Barry. 

^ ^* • » • • • 

Bangor is a well-known cathedral town and small port situated at iht 
entrance of a valley which opens upon the Menai Straits. It consist 
of a crooked High Street more than a mile in length, which runs along 
the eastern side of a small stream called the Adda Kiver. Between ihi» 
street and river there is, commencing from the shore first, an irregular 
block called Hirael, containing, in numerous streets and cross stilts, 
' many of the oldest houses in the town. A few hundred yards from 
this we come upon the main part of the town, or Bangor proper, which 
extends on both sides of the High Street, but principally towards the river. 
This maybe said to continue as far as the railway station, after which 
Bangor West End begins. Still further to the south-west is Glanadda, 
a suburb of the town situated in the Rural Sanitary District. On the 
opposite side of the valley to Bangor proper, and extending to the 
summit of the hill, is the new and well-built suburb of Upper Bangor. 
On the promontory opposite Hirael is another detached portion of the 
town, called Garth. A few houses called Port Penrhyn are situated to 
the east of Hirael, and are in the Rural Sanitary District. To the south- 
east of Port Penrhyn, and at a distance from it of two miles, lies the 
small village of Llandegai in the valley of the Ogwen. This is in the 
Bangor Rural Sanitary District. About four miles beyond this i* 
Bethesda, a Local Board District, having a population of nearly 7,000. 
The population of the Bangor Urban Sanitary District was, in 1881, 

8,240. 

« # « • • 

Water Supply, — The water for domestic purposes is obtamed from 
the Afon Gaseg at a point below its junction with the Afon Uaver. It 
passes by means of a 9-inch pipe into a filter bed (which consists of 
about 10 inches of sand and 4 of gravel), and thence into a small reservoir. 
From this the water is conveyed by a 9* inch main through Bethesd* 
and along the road through Llandegai as far as the main entrance to 
Penrhyn Castle, where it divides into two 7-inch pipes, one of which 
carries the supply to Penrhyn Castle, Hirael, High Street, Garth, West 
End, and Glanadda, the residue going into the Nant resenoir. The other 
pipe after supplying Port Penrhyn discharges into Twr Gwyn reservoir, 
which in its turn supplies Upper Bangor. In the course of the main 
from its source to Penrhyn Castle gate, branches are given off" at various 
points to supply houses at Bethesda and Llandegai and certain detached 
farm houses on the road side. The supply is constant, and as the upper 
reservoir is about 500 feet above the town, at high prassure. Cisterns 
are not in use except for supplying water-closets. In Llandegai aod in 
the poorer parts of Bangor the supply is obtained from stand pipes. At 
certain irregular intervals the 9 and 7-inch mains are flushed from the 
reservoirs at Bethesda into the River Cegin, at a point about 500 yards 
above the Penrhyn Arms Hotel on the Llandegai road, by opening sluice 
valves on the two 7-inch mains. 

Upon an examination of the ground in» the neighbourhood of the 
intake above Bethesda, a number of sources of pollution were found ; 
as, for example, at a point about 200 yards above the intake, where the 
drsiinage from a privy and two or three pigsties runs into the stream, as 
does also that of about six or seven houses at Gwemydd.. A little 
farther up the stream the drainage from a cow-house also finds its waj 
in. At a distance of some 350 yards from the intake a small rapid 
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stream discharges tfle drainage of two houses culled Llwjnrhandir. App.a. N0.10. 
Several other houses are situated higher up the stream and no doubt on Enteric Fever 
drain into it. Tlie reservoirs of Twr Gwyn and Nant have been J^ y*"^f^** 
r^ently cleansed and whitewashed. They are both uncovered, and that ^ 
at Nant is from its position very liable to pollution by means of decaying 
leaves, branches of trees, &c. 

In Bangor and Glanadda 1,828 houses are supplied from the Bangor 
waterworks ; in Bethesda, HI ; in LUmdegai, 31 ; and 24 detached 
bouses between the two last-named villages also obtain their supply from 
the same source. In Bangor proper about 10 houses are supplied from 
other sources, in Bethesda 1,300, in Llandegai, 8, and in Caellwyngrydd 
350, besides 32 detached farm-houses between Bethesda and Bangor. 

Sewerage and Drainage, — The town of Bangor is drained throughout 
by means of pipe sewers. The main sewer follows pretty closely th'j 
course of the Adda from Glanadda to the outfall, which is at a point a 
very little below high-water mark to the eastward of Garth. As the 
tide recedes for a considerable distance there is, in consequence of the 
situation of the outfall, a large expanse of most offensive matter exposed 
every low tide all along the shore between Garth and HiraeU 
Numerous branches are given off from this sewer to Hirael, Bangor 
proper, Garth, Upper Bangor, and very recently Glanadda has been to a 
certain extent included wiUiin the system. Flushing points exist at the 
terminal ends of several of the sewers, and I was informed that 
flashing is carried out in ordinary times at fortnightly intervals. The 
ventilation of the sewers is extremely defective, the only attempt which 
has been made to effect this being the construction of some thirty shafts, 
at the highest points of the sewers, which act to a certain extent as 
safety valves, and out of which sewer air is given off in a highly con- 
centrated state. Surface ventilation practically does not exist except at 
the recent extension at Glanadda, where open grids have been provided 
at the manholes. Here, however, the openings were found, with one 
exception, to be choked with dirt, which had been in some cases probably 
dropped by accident from cait-wheels, &c.,and in otl^ers had been placed 
there purposely, " to keep in the smell." From the only grid which I 
found open at the time of inspection the sewer air was emerging in a 
highly concentrated state, and was undoubtedly a source of gi-eat 
nuisance to the neighbouring houses. The means for inspecting the 
sewers in the older parts of the town ai-e very defective, neither lamp 
holes or manholes being placed at the points of change of direction in 
the sewers. Nearly the whole of the houses in Hirael, Bangor proper, 
Garth, and Upper Bangor are connected with the sewers, and at 
Glanadda a certain number have also been connected, but the bulk of 
the Glanadda houses drain into the Adda. This, which prior to its 
entering the village is a clean streata, rapidly becomes very foul, a.«, in 
addition to sewage, it acts as a receptacle for all kinds of solid filth 
wherever houses abut upon it, notably in the neighbourhood of Kyflin 
Square and Glanrafon. At the latter place a slaughter-house is said to 
drain into it. The Adda eventually discharges into the main sewer at a 
short distance from the outlet. This so-called river is unquestionably 
a source of great nuisance to all the houses in its immediate neighbour- 
hood. . y 

The house drainage is very defective. With the exception of one or 
two houses that have been erected within the last few months, the house 
drains are connected directly with the sewers, a trap between the two 
being regarded as an useless superfluity. In a few instances the slop- 
&tone pipes have been cut off outside the houses and made to discharge 
over trapped gullies, but in the great bulk of the houses the slopstone 
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app. a. No. 10. pipes communicate directly with the house draios and are furnished only 
On Enteric Fever with either the S or a common bell trap, these again being frequentiy 
h* ^"SJTiiP* * out of order. In some houses which I inspected in the course of this 
inquiry I found a strong current of sewer air passing directly through 
the slopstone pipe into the kitchen and living rooms. In no case did I 
meet with any efficient ventilation of the soU pipes ; in a few instances a 
2-inch pipe was continued to the roof as a kind of safety valve, but 
ventilation by means of two openings in the course of the house drain is 
unknown in Bangor. Bath waste pipes and overflows were also found, 
as a rule, to discharge into the soil pipe& 

The rain-water fall pipes, as a rule, discharge directly into the drains, 
and probably, in fair weather at least, some act to a slight extent as 
ventilators. In many cases the water-closet is situated in the centre of 
the house, without any windows or means of ventilation except into the 
adjoining bed and living rooms. One or two of the houses inspected I 
found to be furnished with one closet in the centre of the house and 
another outside. The inmates stated that they rarely used the one inside 
on account of the smell, thus increasing the likelihood of admitting 
sewer air by the want of water in the traps. The cottages and smaU 
houses are far less liable to danger from sewer gas than those of greater 
pretensions, as in the former the slop sink is almost invariably situated 
outside and the water-closet detached from the house. In several 
instances the house drains were found to be choked with sewage- 
• # # • • • • 

Epidemic of Enteric Fever 4 — The earliest cases of enteric fever of 
which I could obtain any particulars as having occurred in Bangor or the 
neighbourhood since the commencement of the present year (1882), were 
the following: — On the 4th of March a man died of enteric fever iir<the 
infirmary four days after the admission from Penmaenmawr. On the 
8th of March a case is reported to have occurred at Caelleppa. On the 
27th of March a death was registered from enteric fever at Llandegai in 
the Bangor Kural Sanitary District. On the 18th of April a death 
which occurred in the High Street was registered as from " simple 
continued fever," and from the history of this case I should regard it as 
doubtful whether it can be included in the category of specific fever. 
On the 19th of April a case was reported to have occurred on board the 
training ship ** Clio," which was anchored in the Menai Straits. Mr. 
Ree9, the Medical Officer of Health, also informed me that isolated cases 
of enteric fever had occurred from time to time for some years past in 
the Bethesda district. The cases noted above show that enteric fever 
had existed in a sporadic form in Bangor and the neighbourhood for some 
time previous to the general outbreak, I was, however, unable to trace 
any connexion between them and the epidemic which has now to be 
described. 

In the subjoined table will be found a complete list of cases, with their 
localities and the dates of attack, so far as could be ascertained. On 
examining this it will be found that the outbreak can be roughly 
divided into three periods ; the first from the last week in May to the 
end of the first week in July. This was characterised by a continued 
series of dropping dases which during the latter part of the period 
occurred daily in various parts of the town and district simultaneouslj. 
The second period extended throughout the second and third weeks of 
July, and was characterised by the occurrence of a sudden outbreak 
which affected the town and neighbouring villages at one and the same 
time. This was succeeded by a third period, which, like the firsts has 
been characterised by the occurrence of dropping cases from day to 
day, and which has lasted up to the time of the present inquiry. 
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f Table op Cases. 

126 Households invaded. Total cases, 141. 



Week 
ending. 



Locality. 



Date of 
Attack. 



il 

•i 



May 23 f 

(2 cases) \ 

May 30 

Jane 6 
<S, cases' 

June 13 



>{ 



June 20 
(9 cases)' 



Jane 27 
(^dcases) 



July 4 
rSSeases) 



Brick Street 
Uwynrhandir* 

Glendwr Terrace, (jarth - 
Garth Road 
Garth Boad 

Caelleppa - . . 

High Street 

»» » - - 

Garth* - - - 

Port Penrhyn* 
High Street 

Fron Square, Upper Bangor 
Hirael ... 
Moont Street 
High Street 
Upper Bangor 

» » " - 

High Street 

>» »» - " 

James Street 

»» »» * " 

Pendre - - - 

Fountain Street, Hirael 
Hirael 

Drum Street - - 

Glanadda* 
High Street 
Tanyralt - 

Pendre - - . 

Upper Bangor 

»> >» " - 

Friars School 
High Street . - 



Kathbone Street • 
Llwynriiandir* 
Glanrafon - 
Water Street, Hirael 
Rathbone Street - 
Caelleppa - 
High Street 
Upper Bangor 
Friars Schrol 
Plas Lly wd Street - 
Glendwr Terrace, Garth 
Penralt 
Brick Street 
Drum Street 
Tabernacle Street - 
»> »f " 

Caelleppa - 



Nil 



Nil. 



May 


17 


>» 


22 


Jane 2 


>t 


2 


» 


3 


June 15 


«i 


15 


i» 


16 


»> 


16 


9t 


16 


» 


18 


n 


20 


f> 


20 


»» 


20 


>» 


21 


*f 


23 



24 

»> 
26 



>» 


26? 


It 


2S 


99 


S9 


»» 


29 


» 


30 


>♦ 


>t 


»> 


»> 


»» 


» 


July 1 


99 


» 


99 


»> 


9* 


»> 


f% 


>» 


99 


» 


9> 


>i 



App. a. No. K 

On Enteric Fev 
at Bangor, &c. ; 
by Dr. Barry. 



"* OB 



* The houses in which these cases occurred were 
sewerage system. 



unconnected with the Bangor 
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App. a. Na 10. 














2'« 


1. 


On Enteric Fever 














11 




atBanffor, Ac.; 
by Dr. Barry. 


Week 

ending. 


LooaUty 








Date of 
Attack. 
















^ 


o 






Strand Street, Hirael 


. 


. 


. 


July 1 




_ 






Upper Baogor 


- 


- 


- 


>♦ »> 




— 






»> »> 


- 


- 


• 


»> >» 




— 






Fron Square, Upper Bangor 


- 


- 


„ 2 


— 


1 






Ambrose Street, Hirael 


- 


- 


- 


»> »» 




— 






Well Street 




- 


- 


h f> 




— 






Llandegai* 




- 


- 


« 8 




— 






Plas Lly wd Street - 




. 


- 


„ 4 




— 




- 


Lime Grove Lodge 




- 


- 


H 5 




— 






Mount Street 




- 


- 


» >» 




— 






Hirael 




- 


- 


f> t* 




— 






Llandegai* 




- 


- 


» » 




— 






Garth Road 




- 


- 


M 6 




— 






»» »> 




- 


- 


>» i» 




— 






Caelleppa - 




- 


- 


f* >» 




— 




July 11 
(Idcases)' 


Llandegai* 
Garden Square 




- 


- 


9* n 
•> >» 

» 7 




— 






^thesda* - 




- 


- 


>» »» 




— 






Upper Bangor 




- 


- 


„ 10 


— 


1 






Port Penrhyn* 




- 


- 


M » 




— 






Welfield House - 




- 


. 


»». » 




— 






High Street 




- 


- 


» n ' 




— 






» »> 




- 


- 


» >» 


— 


a 






Ciltwllan* - 




- 


. 


n 12 


— 


I 




! 


Ambrose Street, Hirael 




- 


- 


»» tt 


— 


1 






Peudre 




- 


- 


99 99 




— 






Llandegai* 
Penlan* - 




- 


- 


»> »» 




— 








. 


- 


»> »» 




— 






Llandegai* 




- 


- 


„ 18 




•- 






Bethesda* - 

♦ - 




- 


- 


»f »» 

„ 14 




— 






Rathbone Street - 




. 


. 


» 15 





1 






High Street 




- 


- 


l> » 




— 






» » 




- 


- 


t» M 




■"• 






>» »» 




- 


- 


» I* 




— 




* 


West End - 




- 


. 


»> 9* 




— 






Mount View, Garth 




- 


- 


91 99 




— 






Plas Llywd Terrace 




- 


. 


9» 99 




— 






Tabernacle Street - 




- 


- 


» »» 




— 






Upper Bangor 




- 


- 


>» »t 




— 






i> » 




- 


- 


>» »> 




— 






Wells Street 




- 


-' 


*> » 




— 




Joly 18 . 


James Street 




• 


/ 


M » 


— 


1 




(40ca8e8) 






-■ 


- 


» » 




— 






High Street 




- 


. 


>I »» 




— 






Llandegai* 




- 


• 


»> »l 




— 






Bethesda* - 




- 


- 


>f »> 




— 






♦ - 




- 


- 


}> » 




— 






• - 




- 


- 


» *» 




•"■ 






„ ♦- 




- 


- 


» >» 




— 






Llwynrhandir* 




- 


- 


» >t 




— 






it 




- 


- 


l» >» 




^ 



* The houses in which these cases 'occurred were unconnected with the Bangor 
sewerage system. 
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H 


1 


Week 
ending. 


LocaUty. 






Date of 
AtUck. 


c § 


II 




Friars Road 


. 


. 


July 16 




_. 




»» w 


• 


• 


» *> 




__ 




Dean Court 


• 


. 


ff ft 









„ Street 


- 


. 


n It 




_ 




Garth 


. 


. 






_„ 




H5gh Street 


- 


. 


!! iV 




__ 




Bethesda* - 


. 


. 






__ 




Fountain Street, Hirael 


- 


- 


»» it 




' 




Bethel Street 


- 


. 






__ 




Pcnrhyn Castle* - 


. 


. 


» f> 




«^ 




Bethesda* - 


- 


- 


„ 19 









James Street 




. 


„ 30 









Union Street 


. 


' - 


'9t »f 




__ 




Upper Bangor 


- 


. 


»» >» 









Glanadda* 


- 


- 


it f* 









Pendre 


- 


. 


>i *} 









High Street 


- 


• 


I* *> 









Bethesda* - 


- 


- 


tt f* 




_ 


July 25 
(ISctsesV 


James Street 


- 


. 


» 21 





1 


Garth Hill- 


- 


. 


» 22 









High Street 


- 


. . 


»» n 




.. 




Mountain Square - 


- 


. 


„ 23 




_ 




Tyddyn Jolyn* - 


- 


- 


»» »» 




._ 




Lime Grove* 


• 


- 


f, 24 









Hirael 


- 


- 


♦ 1 91 




_ 




Penybrotch 


- 


- 


»» ** 




_ 




Upper Bangor 


- 


• 


» »» 




— . 




Caelleppa - 


■ 


* 


„ its 




*"" 



App.A.No.10. 
On Enteric Fever 



* The houses in which these cases occurred were unconnected with the Bangor 
•ewerage system. 

The first cases which appear to have a direct connexion with the out- 
break, in regard to which this inquiry was instituted, occurred in the 
week ending Maj 23rd, one in Brick Street, Bangor, on May l?th, and 
one on May 22nd in Llwynrhandir, a house situated near the Eiver 
Gaseg, above the intake of the Bangor Waterworks. In the week 
ending May 30th no fresh cases occurred, but in the first week in June 
three persons were attacked in Garth. In the next week there were 
again no case^, but from the 16th June to the 7th July fresh cases were 
reported almost daily, until by that date no less than 76 cases had 
occurred in 70 households. 

From examination of the list of cases in detail it will be seen that on 
several occasions there was a simultaneous'appeorance of the disease in 
various districts and streets. This at once suggested some common 
medium of infection, and a careful examination was first mode of all the 
sources of milk supply, with, however, negative results, as in addition 
to the fact that patients were found amongst the customers of almost 
every milk dealer in the town, many of them kept their own cows, and 
obtained their milk from no other source. 

The evidence with regard to infection by means of sewer air was also 
negative, at any rate in the earlier cases. Let us take for instance those 
wMcb occurred during the week ending June 20th. Here we find one 
case in Caelleppa^ three in different parts of the High Street, one iA/-.r^T/> 
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app. a. No. 10. Mount Street, one in Upper Bangor, one in Hirael, one in Port Penrhyn, 
On EntwTc Fever *"^ ^^^ ^ Garth. The houses in which the two last occurred were not 
h' ^*^^' *^' * connected in any waj with the sewerage system. Curiously enough also 
each of the other cases was on a different branch sewer from all the 
rest, and none had any connexion (except through the main sewer) with 
the branches which may be assumed to have been infected by the case 
in Brick Street which commenced on the 17th May, and the three cases 
in Garth, which occurred during the first week in June. In the 
succeeding week ending June 27th, a still wider extension took place, 
including many parts not previously affected, the disease appearing in 
all parts of Upper Baugoi*, Hirael, and Bangor proper. In addition to 
these there was a case at Glanadda in a house which had no connexion 
with the Bangor sewerage system. Two additional cases also appeared 
at Llwynrhandir, brought on no doubt by direct infection from the case 
which began here on May 22nd. These cases were of an extremely 
mild type, and the exact date of their commeocement is very doubtfuL 
From the 27th June to the 7th July there was daily a steady increase in 
the. number of cases occurring within the area of the water service. 
There were two cases at Lime Grove on the 5th, twu in tne village of 
Llandegaiy two mil^s fi^om Bangor, on the Srd and 6th respectively, and 
one at Bethesda, some six miles off, on the 7th. None of these last cases 
were in houses connected with the Bangor sewer system, or had any 
common source of milk suppl}', but all the cases with the exception of those 
at Llwynrhandir which had occurred up to this date had had one and the 
same source of water supply, viz., that from the Baugor Waterworks, 

Tlius, up to July 7th, the disease had appeared in all parts of Bangor^ 
and in the three villages of Bethesda, Llandegai, and Port Penrhyn, 
which were totally unconnected with the Bangor drainage system, or 
with one another, and in Glanadda, which was only connected in a minor 
degree. The question now comes to be considered whether any source 
of specific pollution to the general water supply was in existence prior 
to the general outbreak in June and July. I have already directed 
.attention to the case of enteric fever which occurred towards the end of 
May at Llwynrhandir, and shall now proceed to consider the circum* 
stances in detail. On the 13th June Mr. Rees, the Medical Otficer of 
Health, having been informed that a suspicious case had occurred in 
this house, visited it ; the inmates, however, denied that there was any 
fever there at all, and stated that the patient was suffering from bron* 
chitis. Mr. Eees was satisfied that his suspicions were coiTect, and in 
this opinion he has been fully justified by the medieal gentleman who 
attended the case, who informed me that it was an extremely well marked 
case of enteric fever of a severe type. Mr. Rees directed the inmates to 
bury all excreta, &c., and this they at the time promised to do. From 
information, however, obtained from credible witnesses, I am convinced 
that nothing of the kind was done until a considerably later period, 
when no doubt the discharges from this particular patient were buried 
in the garden. The slops and washing water from this house are thrown 
into a sink at the back and pass by means of a covered rubble drain 
along the back of it and the house adjoining, where it discharges inlo a 
small rapid stream, which in its turn is conveyed as far as the boundiu'y 
wall of the garden in a similar covered drain, and is thence conducted by 
means of an open ditch direct to the River Gaseg, into which it dis- 
charges at a point about 350 yards above the intake of the Baii)|;or 
water supply, the whole distance from the house to the intake beijsg 
about 700 yards. Upon removing some of the stone covers from a 
portion of the stream near the house a most offensive smell was perceired. 
The stream has an exceedingly rapid fiow, so much so indeed that some 
whitewash which I poured into the sink behind the infected house could 
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be traced for a considerable distance towards the Gaseg. It will thus be app. a. No. lo. 
seen that there is a direct communication between the infected drain at On Enteric Fever 
Llwynrhandir and the small stream from which the Bangor water Jy D*"^iT^.' * 
supply is drawn, and in this manner no doubt infected matter found its 
way into the filtering reser\oir. The privy at Llwynrhandir is of the 
ordmary cesspit type ; the pit is, however, below the level of the drain 
already referred to. 

As to the capability of the filtering material in the filtering beds at 
the waterworks for destroying or preventing the passage of infective 
matter we know little, and here the question need not be considered, 
because I f<iund that from the presence of old defective plugs in the 
filters themselves, fully a third of the water was passing direct into the 
watermain without any filtration whatever. The filtering sand has not 
been renewed for a great number of years, although I understand that it 
undergoes a certain amount of cleansing from time to time. I was 
further informed by the clerk to the Urban Sanitary Authority, who is 
also the waterworks manager, that from the peaty character of the 
water, the filters frequently become clogged, and at such time the 
water cannot be filtered rapidly enough to meet the demand, hence the 
water is passed into the mains without any attempt whatever at filtration. 

Heie, then, we have established a direct means of communication 
between the consumers of water and the specifically poisoned contents 
of a drain at Llwynrhandir ; further, we have cases occurring simul- 
taneously miles apart from one another, which, with the exception of 
the water supply, had no circumstances in common, there being also an 
entire absence of cases in houses not so supplied. I have therefore now 
no hesitation in attributing the primary spread of the disease to the 
water supply. 

Before leaving the subject of this primary outbreak it will be noticed, 
on an examination of the table, that a sudden increase in the number of 
families invaded occurred on the 23rd June and 1st July, and it is 
interesting to observe from the rainfall register herewith appended that 
about ten days or a fortnight prior to each of these occasions there had ^ 
been a considerable fall of rain (which was probably much heavier at 
Bethesda, from its superior elevation, than at the station), thus afford- 
ing increased facilities for the washing out of the infected drain, and for 
the conveyance of specific matter to the water supply. 



Register o 


f Rainfall taken at Bryn-y-. 
June^ and July 1882. 


Menaiy Bangor, during May, 
Inches. 


Diyof 
Mooih. 


' 1 


2 


3 


4 


5 


6 


7 


8 


9 


10 11 


12 


13 


14 


15 


16 


IbV - 


•42 


•o« 


_ 


__ 





_ 






























June . 


— 




•11 


•06 


— 


— 


— 


V 




•10 


•OS 


•09 


V 

1- 


00 


— 


— 


July . 


— 


- 


^ 


•20 


•06 


•OS 


•66 


— 


•OS 


— 


•OS 


•09 


•12 


— 


•56 


— 



Dbyof 

\t 1 


17 


18 


19 


20 


21 


22 


2S 


24 


25 


26 


27 


28 


29 


30 


91 


Total. 


May - 


_ 


_ 


_ 


__ 


_ 


•41 


•85 


- 


•09 
•06 


•11 


•12 


- 








2-06 




^ "■ 




J 


— 


'6S 


•26 


— 


•23 


— 


— 




Ivokb • 




•76 




4-16 


July . 


•08 


•21 


•02 


- 


•SO 


•16 


•46 


•06 


— 


— 


•16 


•01 


•36 


— 


•07 


6'86 
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App. a. No. 10. ^® hsLve now to consider the second period of the epidemic. From 

OnEnterT p ^^® ^^^^ ^^ ^^^^ Ju^7> inclusive, a remarkable extension of the disease 

at Bangor, &c. ; occurred, during which no less than 39 new households were affected 

hy Dr. Harry. (20 of them, it is Said, in one day, July 15th) in widely different 

localities. 

Two cases occurred in Llwynrhandir and its neighbourhood, 7 io 
Bethesda, 1 at Penlan (a detached farmhouse on the road between 
Bethesda and Bangor), 4 in Llandegai, 1 at Peurhyn Castle, 1 in Port 
Penrhyn, 2 in Hirael, 15 in Bangor proper, 1 in Bangor (west end), 3 in 
Upper Bangor, and 2 in Grarth. Besides these, 8 new cases occurred in 
houses previously affected. The two at Llwynrhandir probably con- 
tracted the disease by direct infection from the original eases, one of 
them having been exposed to it by acting as nurse, and the other living 
in the next house. Of the seven reported from Bethesda, two were 
imported from Bangor, and three others were supplied with water from 
the Bangor main. The remaining two were stated to receive a separate 
supply from a spring near their houses, but upon further inquiry I 
ascertained that about the end of June and beginning of July this 
source had failed, and they obtained water for drinking purposes from 
friends who took the Bangor supply. 

At Penlan the water was also received from the Bangor main, and the 
four additional cases from Llandegai had it from the same source. One 
of these cases was that of a young man who is engaged at work at a 
distance from the district during the week, only returning to Llandegai 
on Saturdays and Sundays. He was first affected on July 13th, and 
had been at home on the evening of the 1st and all day on the 2nd, 
when he was known to have drunk plentifully of the Bangor water. 
On the 17th a case occurred at Penrhyn Castle, which possesses a 
separate supply pipe from the mains, as already stated, and which has no 
other circumstances than its water supply in common with the prenously 
infected districts. Of the numerous other cases which occurred in all 
parts of Bangor at the same time, some, undoubtedly, received the 
infection from previous cases there by means of the sewers, still many 
of these could not be thus accounted for, and the occurrence of such a 
number of cases simultaneously over such a wide-spread area pointed to 
some further cause than that already referred to with regard to the first 
outbreak. 

I now proceed to point to what I consider as the solution of the 
matter. 

On the evening of June 29th the mains between Bethesda and the 
Biver Cegin were flushed in the manner already described (see 
page 72). The sluice valves were closed at about 1 o'clock on the 
morning of the 30th. This was done suddenly, and in consequence 
the 9-inch main burot at a point between Penlan and the main entrance 
of Penrhyn Castle, about 240 yards from the former and 590 from the 
latter. The water ran to waste at this point until 2 p.m. on the 30th, 
when the valve at Bethesda was closed and the pipe repaired. In the 
evening the water was again turned on, the town, with the exception of 
Upper Bangor, having in the meantime been without water, or with a 
very short supply, for nearly 24 hours. 

Now we already know that under certain conditions no attempt what^ 
ever is made at filtration of the water, and in consequence of the great 
waste, owing to the burst on June 30th, it may be safely assumed that 
on July 1st the plugs were withdrawn and the water piissed directly 
into the mains from over the filter beds. In this case, as the orifice of 
e.xit is only 3 inches above the surface of the filtering material^ there cao 
be no doubt that any dirt which had accumulated on the top of the Gltet 
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wauld be can-ied into the reservoir and thence into the mains. But App. a. No. lo. 
even assuming that the plugs were not removed there con be no question on Enteric Fever 
that a great disturbance did take place in the reservoir and filter beds !*^^^iJj^' 
on July 1st and 2nd, as from all sides I received information that on ^ ' ^"^* 
those dajs the water was much discoloured, and even in some cases it 
was stated to have smelt offensively. 
The facts, then, are these : 
(a.) That the original case at Llwynrhandir, which began on the 

22nd May^ had probably been passing infected matter into the 

Eiver Gaseg to a greater or less extent from Uiat date until 

June 30th. 
{d.) That, prior to June 26th, two further cases had occurred in the 
* same house, and that in these, owing to the mildness of the 

disease, no precautions had been taken, and the danger of the 

infected matter passing into the stream hod been thereby much 

increased, 
(c.) That ovnng to the flushing and consequent bui-sting in the water 

main, considerable disturbance occurred in the water supply 

on June 30ih and July 1st. 
{d.) Finally, that a simultaneous outbreak in various new localities 

occurred from ten days to a fortnight after this took place. 
From the 17th July to the 25th 18 new cases have been reported, 
oocnrring in 17 new households. The greater number of these houses 
are on the line of previously infected sewers. In several which I 
personally examined, in which servants were the sufferers, I found that 
sewer air vras laid directly on to the slopstone at which they worked. 

From the commencement of the epidemic to the end of July the total 
number of cases reported to have occurred was 141, 83 males and 
58 females. Nine were persons under 10 years of age, 87 between 10 
and 25, 36 between 25 and 50, and 9 over 50. Of the total cases, 8 had 
up to July 3l8t proved fatal. I had an opportunit} of examining several 
of the patients, and found that they presented typical symptoms of 
enteric fever, the rash, temperature, and diarrhoea being in most cases 
well marked. lu several instances haemorrhage from the bowels had 
occurred. 

Taking all the &ct8 of the case into consideration, it is my opinion 
that the water supply became specifically infected to a slight degree on 
or about May 22nd, and that this pollution continued until the end of 
June. That this continuous slight pollution accounts for the dropping 
nature of the cases up to July 7th. That the special outbreak in the 
second and third weeks of that month was due to the communication of 
infected matter in a concentrated form owing to the disturbance in the 
reservoir and filter beds, resulting from the accident to the main on 
June 30th. Finally, that a certain number of the cases which have 
occurred from the end of the first period to the present time are due to 
the direct introduction of infected air from the sewers into which the 
discharges from cases of enteric fever had been received. 

The history of this inquiry shows that the spread of fever in Bangor 
was almost if not entirely owing to causes directly under the control of 
the Sanitary Authority, viz., the liability* of the water supply to con- 
tamination, the defective ventilation of the sewers and house drains, 
and the foul accumulations of excrement and refuse in the town. These 
latter, even where not actually the initial cause of the disease, un- 
doubtedly favoured its spread. 

12tb August 1882. 

e 5764. F 
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Jlw.a^o. 10. Postscript (Sept. 20, 1882). 

tXiBnteric Fever Jn consequeoce of the continued prevalence of enteric fever in 

Sy^^aMTy.* * Bangor, I paid a second visit to the city and neighbourhood on the 12Ui 

September to ascertain the extent of the epidemic and the meaflures 

taken by the Sanitary Authonties concerned to check the spread of the 

disease. 

The total number of cases reported to the Authorities from the 1st 
August to the 12th September will be found in the annexed table. ThiF 
only represents approximately the number of cases, as some of the 
medical practitioners in the district have not furnished complete lists of 
their patients to the Sanitary Authorities. 

Bangor Urban Sanitary District - . - 306 

Bangor Rural Sanitary f H^!^^^^^ ^^^ neighbourhood 17 

^'^^"^'- t Other parts of R.S.D. - 6 

Bethesda Urban Sanitary District - - - 46 
Cases which received infection in Bangor, but removed 

to other districts - - - - - 20 

Training ship " Clio " - - - - - 2 

Cases on board other ships in harbour - - - 3 

Total number of cases reported between 1st August and 

12 th September - - - - - 407 

Cases reported prior to 1st August - - - 141 

Total number of cases of Enteric Fever from commence- 
ment of epidemic to the 12th September - - 548 

Of these 548 cases, 29 in the Bangor Urban, 3 in the Bangor Rural, 
and 10 in the Bethesda Urban Sanitary Districts respectively, had 
proved fatal up to the 12th September. 

At the time of my visit the Bangor Urban Sanitary Authoritj 
appeared to be acting most energetically in the directions indicated bj 
me on my interview with the Authority on the 3rd August. 

All sources of pollution to the water supply on the Kast bank of the 
River Gaseg had been cut off by means of an intercepting trench which 
discharges below the intake. 

The old filtering material had been removed and the water was being 
sent through the mains unfiltered. 

A house-to-house inspection of the city was in progress in order 
that defects in the drainage and water supply, &c., might be at occe 
remedied. 

Up to the time of my visit, 49 houses had been thoroughly discon- 
nected from the sewers, 12 cesspit privies abolished, and between 70 
and 80 nuisances abated. The sewers were being flushed daily and 
periodically disinfected. 

Ventilators were in progress of construction at intervals of about 100 
yards in all the main sewers. 

A house named Fairview had been taken and fitted up by the Sam*- 
tary Authority as a temporary hospital ; this secured the isolation of 24 
patients. Tent hospitals giving accommodation to 20 patients had also 
been erected, and in addition to these temporary hospitals, 1 1 patient* 
were accommodated in the Infirmary, and 7 in the infectious ward at 
the Union Workhouse. 

It is, however, much to be regretted that considerable delay took 
place in the carrying out of some of the more important of the above 
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measares, e.g.^ the removal of the old filtering material was not ordered app. a. No. lo. 
by the Sanitary Authority until August 17th, and the work was not on Enteric Fe?er 
executed until the 5th of September. The provision of efficient ventila- jt 5^*^' *^** 
tion for the main sewers, to the necessity for which I had drawn parti- ^ "^* 
colar attention on the 3rd August, was only ordered by the Sanitary 
Authority to be done to a limited extent on the 31st August, and not 
Miy until the 7th September, the work being in progress at the time of 
mj second visit. 

The Bethesda Urban Sanitary Authority, who labour under the dis- 
advaotage of not having any system of drainage in their district (the 
construction of a complete system of drainage is in progress), were found 
lo be acting most energetically in the removal of nuisances, and the 
disinfection of all refuse matter and drains in the neighbourhood of 
mfected houses. This Authority had further fitted up a large school- 
room as temporary hospital for the accommodation of about 30 patients. 



Note by the Medical Officer. — After the above date, and (it would 
seem) as the result of the energetic action of the Urban Sanitary Autho- 
rity, the epidemic of enteric fever at Bangor very rapidly declined. 

G. B. 
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rain spouts at the front of the ho'ises are trapped before entering the app. a. Xo. ii. 
drain in the private road. Rain spouts at the back of the terrace are On Bnteiic Fever 
directed into water tubs or discharge over the surface. Ashes and uxbHto^^y 
refuse as well as cesspool contents (when cesspools are emptied) are Mr. Power, 
utilized oyer or buried in the gardens. * 

The outbreak. — The outbreak of enteric fever in this terrace in 
December comprised some 30 cases in 14 houses. Until this occurrence 
there had not been for several years in Norwood any outbreak of like 
suddenness and magnitude, though the district may be regarded as 
sddom for any length of time altogether free from fever: only last 
autumn there occurred a small and circumscribed outbreak of this fever 
at Norwood Green, a quarter of a mile distant from Hare wood Terrace, 
and about the same time a few cases occurred In this terrace also. 
Locally various notions were entertained as to the cauf>e of the December 
outbreak, and special stress wan laid on the fact that the landing at the 
wharf adjoining Harewood Terrace of " soft coi-e " manure brought from 
London, had of late become an increasing frequent occurrence. Soft 
core consists, it would seem, of dustbin contents with garbage of various 
sorts, and unquestionably the effluvium of soft core is commonly very 
offen9ive and very nauseating. Deposit therefore of several barge loads 
of this stuff on the wharf referred to about the time of the occurrence of 
the outbreak sufficed to satisfy not a few persons tliat soft core must 
have caused the fever. The medical officer of henlth of the Uxbridge 
rural sanitary district, Mr. Roberts, showed however that whatever may 
be the ability of soft core to occasionally cause fever, it could hardly 
in the present instance be with justice accused of having done mischief, 
for at the time in question all the houses in Harewood Terrace had been 
exposed to, and most of their inhabitants had been annoyed by, soft 
core efflavium, whereas the fever cases had been strictly limited to the 
upper part of the terrace. He therefore was disposed to refer the fever 
to impurity of water supply, and to defects of drainage, circumstances 
that might have been peculiar to a part only of the terrace. At this 
stage I was instructed to confer with the medical officer of health on the 
subject of the outbreak ; and I set to work with his and the inspector of 
nuisances (Mr. Freeman's) assistance to study exactly the circumstances 
of the terrace and its inhabitants, with a view of determining which of 
the above, or what other likely cause of enteric fever was chiefly 
responsible for the outbreak. For it was only by minute differentiation 
of the circumstances of the houses and persons attacked and those not 
attacked by the fever, that trustworthy indications as to the precise 
cause of the outbreak were to be hoped for. Investigation therefore was 
concerned with the smaller details of the special localisation of the fever 
already referred to ; and at the same time it took into account the time- 
incidence of the disease on the part of the terrace invaded, the sources 
of various articles of food that might have conveyed infection to the 
persons attacked, the circumstances of the life of those persons and their 
house-mates, and certain physical conditions appertaining to their 
dwellings. In what follows, the reader will And convenience in con- 
sulting the accompanying plan. 

1. LocalisaHon of the Fever. — ^Detailed inquiry on this point showed 
that since August 1881, 12 occupied houses (Nos. 1 to 12, inclusive) in 
the bwer part of the terrace had wholly escaped fever. In the same 
period and in the upper part of the terrace 15 families in 17 occupied 
houses (Nos. 13 to 30, inclusive) had been invaded. Among the 15 
families there had been 35 cases, none of which (though several patients 
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app. a. ^o. 11. relapsed or had severe bowel haemorrhage) ,had so far proved fetal* 
On Enteric Fever ^® incidence of the fever on the population of the terrace at several 
at Norwood, ages is given in the following table : — 

Mr. Power. 

Table I. 



Lower part of Harewood Terrace, 
Houses numbered 1 to 12 inclusive. 


Upper part of Harewood Terrace, Houses 
numbered IS to SO inclusive. 


Ages. 


Number of 
Persons 
living. 


Number of 
Persons 
attacked. 


Ages. 


Number of 
Persons 
living. 


Number of 
Persons 
attacked* 


AUaekid 
perOmt. 


0— 5 years • 

6-15 ., 
15-25 „ 
25-10 „ 

40 + „ 


8 

16 

6 

7 

16 


- 


0— 6 years - 

6—16 „ - 

16-26 . - 

26-40 „ - 

40 + „ - 


20 
29 
10 
27 
11 


6 

20 

2 

7 

1 


t5'0 

69'o 

90-0 
9S'9 

9'o 


AH ax^es 


61 


- 


All ages 


97 


35 


96-0 



This table is instructive in more than one way. It demonstrates very 
clearly the limitation that has been noted of the operation of the caose of 
the fever to a particular part of Harewood TeiTace. Also it shows in 
the very intensity of the incidence of the disease thereon, and especially 
in the varying intensity of its incidence with reference to the age, and 
therefore the susceptibility, of the inhabitants, a cause of fever operating 
pretty uniformly on the population whatever their age within the above 
limits. And further, it suggests a fever-distributor of great potency 
such as has heretofore been recognized as operating through water or 
milk. 

2. Incidence of the Fever in Time. — This is dealt with in Table II. 

Table II. 

Harewood Terrace, Upper Part. Nos. 18 to SO inclusive. 



Time of Attacks. 


Number of 

cases 
occurring. 


Houses having Oases in them. 


1881. 
Month of August 

„ September 
Early October - - - 
Week ending 3rd December 
10th „ 

I7ih „ 
24th 
Early January 1882 


2 
2 

1 

13 

11 
5 
1 


No. 28. 

Nos. 28 and 20. 

No. 20. 

Nos. 24, 22, 19, 21, 18, 30, 27, 29, 

25, 17, and 20. 
Nos. 28, 30, 25, 17, 13, 15 and 20. 
Nos. 19, 17 and 13. 
No. 13. 


Aug. 1881, to early Jan. 1882 - 


35 


14 houses. 



* Between the date of the above investigation and mid April three additional cases of ttttr 
occurred in the terrace. Two were in a house previously mvaded. and one in a house at the 
lower end of the terrace, none of the cases were fatal. 
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Two series of cases of fever in the terrace are here seen. A first app. a. No. ii. 
series^ consisting of some half-dozen cases occurring in two houses in on Enteric Ferer 
August, September, and early October ; and a second series, separated at Norwood, 
from the first by an interval of two months, constituting a sudden 5?PoSlr.^^ 
outburst of fever fireshly and almost simultaneously invading 12 of the 
17 households, and at the same time freshly attacking the two houses 
which had suffered in the autumn. It is this sudden outburst of enteric 
fever that requires explanation. Wan this outburst independent of 
those earlier occurrences of fever about August and September, or was 
it, notwithstanding the two months interval between the two series, 
related in some way to those earlier cases? For answer to these 
questions it is necessary to pass on to the result of inquiry as to food 
and other personal conditions of the persons attacked in the outburst 

3. Food Circumstances and other personal Circumstances of People 
attacked, — In taking a census of the terrace for ends already evident, I 
made inquiry in each household as to the consumption of articles of food 
that might have conveyed infection, and as to the sources whence each 
had been derived. The food articles inquired about included meat, 
bread, and the like, besides milk. To the latter especial attention was 
given, for the reason that the suddenness and comprehensiveness of .the 
fever incidence had been, as has been said, such as to suggest what has 
been termed a "milk outbreak." The result of this inquiry was 
altogether negative. The sources of supply of the above articles had, 
during the period in question, been very various, and it seemed highly 
improbable that infection could have been conveyed in food. For • 

instance, households invaded had, inclusive of condensed milk, been 
getting milk from four separate sources, and this at the same time that 
other households in the lower half of the terrace, most of them also 
supplied from one or other of these four sources, had altogether escaped 
fever. Moreover, two of the invaded households had, for many weeks, 
been wholly without milk. Similarly, inquiry as to the habits and 
doings of individuals attacked tended to show that they had not 
contracted their illness away from home. The occupation of parents 
and the school attendance of children bad been similar to, often identical 
with, that of inhabitants of the lower part of the terrace, who did not 
suffer at all in the outburst. Upon the whole, therefore, it became 
evident that the cause of the recent fever had not been suddenly or even 
recently transported to the terrace from elsewhere, and by a process of 
exclusion it began to appear that the cause of that outbreak was to be 
sought for in those earlier cases in the terrace which occurred about 
August and September. It became, in &ct, apparent that infection- 
material from these earlier cases had been fostered within a limited area 
of the upper part of the terrace after a fashion that conserved it for a 
while and then permitted it to become suddenly operative within strictly 
defined limits in November and December. Thus regarded the first 
series of cases in August ,and September acquired considerable import- 
ance, and they had now to be considered along with cei'tain physical 
circumstances by help of which they may have done mischief. 

Precise knowledge of the cause of this first series of cases was not 
now to be had, nor is it essential for present purposes. This much 
may, however, be said. These cases, all but two of which were in 
children, occurred at a time when other fever cases existed a quarter of a 
mile off, at Norwood Green, and it is ])robable that some at least of them 
got their infection there. The Norwood Green fever was, the medical 
officer of health satisfied himself, due to specific pollution of the water of 
a particular well thereabouts, and I have been able to get evidence that 
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App. A. No. 11. the two children, the first of ilie inhabitants of Hai-ewood Terrace to 

On Enteric Fever 8"^®'* ^e^cr, had, after playlus^ on Norwood Green, drank water from 

a^Norwcodj that well about two weeks before their attack. Probably other children 

1^. Power. ^^ the terrace, inclusive of other sufferers and of a doubtful case of 

fever, did the like, and it is noteworthy that the only adults suffering 

among the iirst series were two mothers who were attacked after several 

weeks attendance on their children sick of fever. It appeared probable, 

therefore, that none of the cases of this first series were due to 

dissemination in the terrace of infection in quite the same way that 

. produced the December outburst. 

4. Physical Circumstances that may hav^ cotiduccd to the Outbreak 
of December, — In both instances of households suffering in August and 
September the. sick persons were treated at home, and their bowel 
evacuations were got rid of down their respective closets, whence they 
passed to a series of cesspools. It became a question, therefore, how 
far the cesspool conditions of the houses might have conduced to the 
subsequent outbreak in December. They might have done this in one 
or other of two ways ; by conservation in the cesspools of enteric fever 
material which, eventually becoming suspended in cesspool air, finally 
escaped with that air from the whole series of cesspools into or about 
the houses, or, by soakage of this enteric fever material from the leaky 
cesspools into the soil and thence into the wells hereabouts. As to the 
first of these suggestions, it may be said that the cesspool system of the 
terrace appears specially adapted for the process. The cesspools, linked 
together as they are by overflow pipes, are practically one cesspool 
Habitually they are overfull, and their connecting pipes, therefore, 
provided for the ready transference from a higher to a lower cesspool 
of any semi-fluid matter that it may contain. And in that each series 
of cesspools is unventilated, the overflow pipes must act in one and 
another direction as air-communicators between the cesspools. 

Given, therefore, the introduction to one cesspool of infective material 
that can become suspended in air, the whole series of connected cesspools 
incurs a liability to become infected after a fashion that might enable 
each cesspool of the series to give off, under pressure by flushing, 
specifically infected air in its neighbourhood. Referring again to the 
plan it will be seen that something of this sort may very well have 
occurred, after infection of the cesspool serving houses Nos. 28, 29, 
and 30, in the terrace, to the A series of cesspools, and it will \» 
seen that the distribution of this A series of cesspools pretty closely 
coincides with the distribution of the fever. But there are difficulties 
in accepting this hypothesis of causation of the outburst. It affords 
no sufficient explanation of the two months interval between infectioo 
of the A series of cesspools and the occurrence of the outbreak, 
or of the suddenness of that outbreak when it did occur. Again 
cesspool air would not have been forced out into the houses. These are 
disconnected from the cesspools and the cesspools therefore could only 
have infected the air of outdoor closets and the atmosphere about the 
houses so as seemingly to involve risk to other persons besides the 
inmates of houses served by the A series of cesspools. Thus the strict 
limitation of the outbreak would remain insufficiently accounted for. 
Finally, reference to the plan will show that house No. 13 is served by 
the B and not by the A series of cesspools. Nevertheless, the inmates 
of this house suffered coincidently with inhabitants of the upper part of 
the terrace from the December outbreak, whereas their neact door and 
other neighbours southwards, at Nos. 12, 11, 10, &c., separated from 
them by a garden fence only, had no illness. This circumstance goea 
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far to set aside a hypothesis of caasation of the outbreak through app.a.No.ii. 
cesspool air, and, as will presently be seen, it leads of necessity to on Enteric Fever 
consideration of sufficiency of the circurastancos of water supply to ^^°'J^^^ 
account for the facts of the outbreak. Mr. PoSeT. 

Very early in the investigation it was noted that the suddenness, the 
intensity, and the impartiality of the incidence of the outbreak best 
accorded with what is known of enteric fever epidemics caused by 
specifically infected water or milk. Milk causation of this outbreak had 
for good reason to be set aside, while as regards its possible causation 
by water there appeared at first sight a serious difficulty. The 
14 houses invaded in the upper part of the terrace are provided with 
three pumps, each of which, it was affirmed, sucked from a separate 
well, and hence there appeared to be required for explanation of the 
outbreak by water causation sudden and simultaneous infectiveness of 
the water of three separate wells many yards distant one from each 
otiier and from the houses. This seemed a highly improbable occur- 
rence, and thus some time was spent over the cesspool air hypothesis, 
until the great difficulties in explaining the attack of inmates of house 
No. 13 (which as has been seen is on a separate system of cesspools) 
famish^ a clue of much value. It was found that pump No. III. which 
served houses Nos. 13, 14, 15, 16, 17, and 18, had at the date of the 
outbreak been for a long time out of order, and as a consequence 
the inmates of these houses had for many weeks before their illness 
sought water elsewhere. Naturally they resorted to the pump most 
accessible, which happened to be pump No. 11. ; for pumps No. IV. 
and No. I., which also thoy could have used, were, as ^ill be noted 
from the plan, cut off from them, the one by a strong fence, the other 
by a brick wall. Thus it came to be seen that at the time of the 
tmtbreak all the houses invaded had been for many weeks getting their 
water supply from one or other of two instead of from three pumps ad 
hud been confidently stated. This reduction in the number of pumps, 
and therefore of wells, implicated did not however greatly help toward 
belief in water causation of the outbreak ; for there seemed well-nigh as 
much difficulty in accepting sudden and simultaneous infection of two as 
of three wells* In this dilemma I sought to ascertain whether pump 
No. II. had not for some reason or other come into temporary and 
exceptional use shortly before the occurrence of the outbreak by the 
inmates of bouses 23 to 30. fiut this suspicion had to be abandoned. 
Both pumps had been in good order throughout the period in question, 
and pump No. I., which is separated from pump No. II. by a brick wall, 
bad been used and solely used by the inmates of houses 23 to 30 ; all of 
which houses had been invaded in the outbreak. Still I was unable 
to accept a hypothesis of sudden and simultaneous infection of two 
widely separate wells far distant from the houses and from the cesspools: 
rather I was disposed to regard the confident local assurance rsspecting 
pumps Nos. I. and II. sucking from separate and distinct wells as open 
to doubt ; and thus it came about that I announced that for complete 
belief in water causation of the outbreak it was necessary that pumps 
Nos. I. and II. should suck from a single well. My surmise was quickly^ 
put to the proof by Mr. Freeman, the Inspector of Nuisances, with the 
result, a great surprise to certain inhabitants of the terrace, that the 
suction-pipes of Nos. I. and II. were found to lead to one and the 
same well. 

Here, then, in infectiousness of a particular well water is explanation 
in some sort of the outbreak.- It accounts for the limitation of the 
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App. a. No. 11. outbreak to the particular part of the terrace comprising houees 13 to 30, 

On Enteric Ferer ^ ^^^^ ^ ^^^ ^^® intensity of the fever incidence on these houses ; while 

at Norwood. it is in accord with the indications of Table I., which pointed to a fever- 

Mr!*PowCT.*'^ distributor of heretofore proved impartiality and potency. But it docs 

not explain all the facts. There remains to be accounted for the two 

months' interval between the August-September series of cases and the 

outbreak of December ; and especially does the suddenness of the 

outbreak, when it did occur, require explanation. 

At an early stage of suspicion as to water causation of the ootbrcak 
and upon assumption of conservation in the cesspools of enteric fever 
material derived from the first series of cases with subsequent soakage 
thence of this material through 60 or 70 feet of soil to two or more 
wells, the above facts did not ap)>ear easy of explanation. But no 
sooner was a particular well found to be alone in question than a doe 
appeared that had been wanting. For thus considered it was seen that 
suddenness of the outbreak almost necessarily imphed sudden in- 
fectiveness of the particular well, such as might have resulted from fresh 
conditions newly brought to bear on it, and upon it alone ; and search in 
this direction now revealed the following facts : — On 27th November 
1881 cesspool cleansing was commenced in the terrace and was repeated 
on subsequent days up to early December. The cesspools dealt with 
were three of the A. series next in order to that which received bowel 
evacutaions of the August-September series of cases, and the cleansing 
proceedings included transference of the contents of these cesspools to a 
hole newly dug in the garden some 40 feet from, on higher ground than, 
and in the line of natural soakage to, the particular well which has been 
called in question. Now the main outburst of the fever did not, as will 
be seen from Table II., occur until the second week of December, soon 
after the commencement of this cesspool emptying. Then, be it 
observed, and not till then, did any notable extension of fever in the 
terrace take place ; and this, notwithstanding that the whole A series 
cesspools must be regarded as having fostered, ever since August, 
material presumably capable of causing enteric fever. The inference is 
not to be avoided, namely, that this exceptional transference of cesspool 
contents to a hole in the ground near the particular well speedily brought 
about specific pollution of the well water, and thus occasioned the 
sudden outbreak of enteric fever among persons using that well water. 

Certain subordinate considerations remain to be noticed. They do 
not afl*ect the above conclusions though they may have interest for the 
etiologist. It will be observed from Table U. that, allowing for the 
incubation period ordinarily observed in enteric fever, this outbreak 
followed very quickly on the procedure which is believed to have fouled 
the well. It would seem therefore that, either highly potent infective 
matter transferred from the cesspools to the soil of the garden passed at 
once into the well ; or, in this particular outbreak, the interval of time 
between the occasion of infection and the first symptom of illness was in 
many persons abnormally shortened. Shortening of the incubation time 
may no doubt have occurred. It would be in accord with experience 
of certain milk outbreaks of enteric fever where consumers of large 
amounts of the implicated milk in a raw state have seemed to sufier 
fever within a very few days of their infective meal* And what is true 
of enteric fever conveyed by milk may be true also of enteric fever con- 
veyed by water, for in both instances there is chance of infective matter 
of great potency getting applied directly and in abundance to the intes- 
tinal tract. In this outbreak there was in many cases the usual difficulty 
in exactly fixing the date of attack, but so far as I have been able to 
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ascertain by personal inquiry case by case the early attacks occurred as a^p- a. No. ii. 

follows: — On Enteric Fever 

Doubtfully on or about 4th December, 7 days after Jj ?5!!![?^u 

commencement of emptying of cesspools - - lease. Mr. Power. 

In three days, 8th to 10th December, 11 to 13 days 
after commencement of emptying of cesspools - 12 cases. 

In three days, 11th to 13th December, 13 to 17 days 
after commencement of emptying of cesspools - 5 „ 
The above facts are not, it will be observed, inconsistent with shorten- 
ing of the incubation period, as regards the earlier cases, though 
abridgement of that period is not absolutely requisite for their expla- 
nation. 

Upon the whole I am indisposed to accept such explanation, believing 
rather that infective matter passed directly to the well on, or within a 
few hours of, the 27th November ; and for the following reasons : — The 
freshly dug hole in the garden to which cesspool contents commenced 
to be transferred on 27th November was situate, as has been said, 
some 40 feet from the particular well, upon higher ground, and in the 
line of natural soakage to the well. No doubt therefore the relative 
positions of the cesspool deposit-hole and the well, and the porous 
character of the gravelly soil intervening between them, were physical 
circumstcmces conducive to rapid passage of cesspool-derived liquid from 
the newly made hole to the well, though the interval of 40 feet, that had 
to be traversed by this liquid in getting to the well, seems at first sight 
to almost forbid belief in fouling in this way of the well within a ^w 
hours of commencement of cesspool emptying. But there are other 
circumstances to be taken into account before a decision is arrived at. 
From the plan it will be seen that the hole freshly made in the 
garden for the reception of cesspool contents was dug against a wall 
that runs toward and within three and four feet of the particular 
well, and that nearly midway between this hole and the well the 
suction pipe of pump No. II. passes immediately beneath the founda- 
tion of the wall on its way to the well. It canot be doubted that 
we have here special facilities for rapid passage of foul fluid from the 
recently removed cesspool contents to the particular well. Fluid matters 
poured against the wall would travel towards lower ground most 
readily and quickly along the foundation of this wall, and could be thus 
led in the direction of the well ; and further, upon reaching a spot 
nearly midway between this starting point and the well, such liquid 
matters could gain access to the trench in which the suction pipe of 
pump No. IL had originally been laid, and following this new course 
alongside that pipe would be conducted directly into the well. Whether 
or not the above was the course actually taken by foul liquid matters 
soaking from the cesspool deposit-hole to the well cannot now be 
determined. Mr. Freeman sought to put this surmise also to the test, 
but he failed for the reason that the plumber who had meanwhile been 
employed in laying on the Norwood Water, Company's supply to the 
terrace, had removed the suction pipes of the wells. In removing the 
suction pipe of pump No. II. the interval of ground between the 
cesspool deposit-hole and the well had become so greatly disturbed that 
trustworthy evidence on the above point was not to be had. 
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No. 12. 
apf. a. No. 12. On a Limited Outbreak of Enteric Fever at Sherborne, 

On Enteric Fever DORSETSHIRE; by Dr. F. H. BlaxALL. 

Dr? wiiIiSl* * **^ In pursuance of instructions from the Board, I visited Sherborne on 
the 20th April to make inquiry into an outbreak of enteric fever 
reported to the Board by Mr. Chandler, Chairman of the Local Board, 
and the Reverend E. M. Young, Head Master of Sherborne School, as 
having occurred in the town and in the '* school house.'' [I had on a 
previous occasion n873) inspected Sherborne in connexion with a 
severe and fatal outbreak of enteric fever there.] 

The fever, it appeared, had invaded three houses : one the school 
house, the others two adjoining houses (Mr. Adam's and Mr. Downe's) 
on the Parade, at the comer of Cheap Street and Half Moon Street 
Also that a case of a doubtful nature had occurred in Mr. Dawson's 
house in Cheap Street This case was attended by an unqualified man 
residing at Yeovil, I was therefore unable to get any reliable infor- 
mation respecting it. Mr. Adam's household consisted of 10 inmates, 
of whom two, aged respectively three and 16 years, were attacked on 
the 7th March, and a third, aged 21 years, on 21st March. The servant 
also was taken ill and sent to her home, but she is said not to have had 
fever. Mr. Downe's house contained only two inmates, one of whom 
(a young man) was attacked on 25th March. The school house is the 
residence of the head master and other masters, and of 81 pupils : with 
servants it has a total of about 100 inmates. Here six cases occurred 
amongst the pupils. One on or about the 7th March, two on the 14tfa 
of March, and one on the 1st, 5th, and 7th of April respectively. The 
school was broken up on the 11th of April, a week earlier than ihe 
regular Easter vacation, and I hear of no fresh case occurring amongst 
^ the pupils since they went home. In all, this limited outbreak was 

marked by 10 cases in three households. The cases were typical in 
character, but generally of a mild form, and none have proved fatal. 

The head master informed me that throughout the term he had 
observed many residents at the school bouse to be out of health, looking 
sickly and pale, and some having diarrhoea or sore throats. Inquiry 
into tho several channels by which enteric fever is usually spread went 
to show that the only community of circumstance peculiar to the infected 
houses in contradistinction to the rest of the town was their water 
supply, which was derived from a different source from that of the town 
supply. This latter is from a deep well, the water of which is pumped 
up to a reservoir, and thence distributed to the various streets ; whereas 
the infected houses obtained their water from the "Abbey Spring,'' 
situated in "Kennel Barton," in the Combe Valley, about a qnarter-of- 
a-mile above the school house. The spring derives its water from the 
surrounding hills of inferior oolite. The subsoil is charged with water 
standing at about the level of a small stream which runs through the 
barton. A basin has been sunk to the depth of eight or ten feet and 
the sides cemented, and from this basin the water is conveyed by pipes 
to an hydraulic ram at the school premises. The water is in part forced 
up by this ram to a large tank on the roof of the school house, and the 
remainder (including that part which gives water-power to the riUD, 
but is not raised by the ram) passes on by gravitation from the ram 
receptacle to a small cistern in a rockery opposite the front door of the 
school house ; and from hence it is led to a conduit on the Parade in 
Cheap Street. 

The Medical Officer of Health after due investigation, attributing the 
outbreak to the drinking of this Kennel Barton water, lost no time in 
advising that its use should be discontinued, and the town water laid on 
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in Its place. This was accordingly done, and there has been no fresh App.a. No.i?. 

case siDCe. ^^ Enteric F ver 

It will be convenient to consider the course of this Kennel Barton atsherbome; by 
water supply under three sections. ^^' ^^*u* 

The first extends from the intake to the ram, and furnishes the water 
supply of three families, including nine adults and fourteen children, 
b^des five or six children daily visitors at the house of one of the 
three families. Moreover from this section an indefinite number of 
school boys are supplied with water by a branch pipe led from the water 
main, before it reaches the ram, to the outside wall of the school house, 
where it is accessible to the whole school, numbering about 300 pupils, 
who are said to drink of the water freely. 

The second section is included between the ram and the conduit, and 
supplies four houses, ct about 117 persons, namely, the residents in the 
school house, in Mr. Adam's and Mr. Downe's, and in another house. 

The third section is the conduit itself, which is resorted to by passers 
by, while certain families habitually send to it for their drinking water 
in preference to using the town water, which is sometimes turbid and 
discoloured. 

With regard to the characters of the Kennel Barton water : — ^The 
gathering ground is in part occupied by streets, and is exposed to serious 
pollutions from houses and farmyards. I observed near the intake a 
very offensive collection of liquid manure. Further, three sewers here 
converge and empty into a sewer which runs through the barton, and 
was specially mentioned by me in my Report of 1873 as being of in- 
sufficient capacity to carry off the volume of sewage discharging into it. 
A sample of water taken from the intake basin was recently submitted 
for analysis, when it was found to give evidence of much organic pollu- 
tion, and IS described as a *^ somewhat dirty water," and *' in its present 
state unsuitable for potable purposes" {see Note I.). Thus there can 
be no question that the water is far from being a proper water for 
drinking purposes. At the same time this pollution of the water at its 
source cannot be considered to afford an explanation of the special out- 
break now in question, seeing that the fever cases were not distributed 
generally amongst the persons who drank of the water throughout its 
course, but were limited to three out of the four houses supplied with 
water from a particular section of it, namely, from the section between 
the ram and the conduit. This marked limitation in the incidence of 
disease pointed to some specially localised impurity of the water. Upon 
careful examination of the local circumstances capable of affecting the 
water here, I came to the conclusion that in this particular part of its 
course, the water had exceptional opportunity of being infected by sewer 
air before it was used for drinking. 

The drinking water of the school house is derived from cisterns which 
also supply the water-closets. They receive their water from the large 
tank already mentioned as filled by hydraulic power, two of them are 
placed over the boys' closets at one end of the dormitory passage on the 
first and second floor, and the third over the servants' closet in another 
part of the house. Adjoining the boys* closets are the housemaids' 
sinks, and here are taps in connexion with the closet-cisterns ; the sinks 
have pipes loading down to the drains, while overflow pipes from the 
cisterns discharge over them. At the time of the Medical Officer of 
Health's inquiry these sinks were very offensive. The water in the 
cisterns was thus exposed to a two-fold danger of sewer air gaining 
entrance into it, namely, from the closet-pun and from the sink. It 
was from these taps at the housemaids' sinks that the boys' washing jugs 
were filled. Later on, after the town water had been substituted for 
the spring water in the school, comparaHve analysis was made of that j 
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A. No. 12. water (1) before it entered the boys' closet-cistern, and (2) as it ww 
— delivered from the cistern, and the analysis went to confirm the belief 

Ht Sherborne ; by that there had been local contamination of the cistern water by organic 
Dr. Biaxaii. matter. {See Note 11.) 

Th^ pipe which suppUed the school house with the water that was 
meant for drinking was led from the cist«m over the servants* closet to 
the scullery, while the overflow pipe discharged into the open air. To 
what extent, if any, this lessened the danger of contamination to the 
water one cannot determine, but it is worth noting, inasmuch as no 
case occurred amongst the 19 masters and servants, whereas six cases 
occurred amongst the 81 pupils, and it is in evidence that the boys were 
in the habit of drinking water from their jugs, especially three of tbe 
sufferers. It is to this channel that the cases among the boys may with 
probability be attributed. [The question may arise as to whether the 
cjises may not have been due rather to sewer air gaining entrance to 
the dormitories. The distribution of the cases militates against this 
opinion. The passages are 1 18 feet long by 3^ wide. The cases occurM 
in separate rooms, two only being situated near the closets^ whilst tbe 
remaining fotlr were well removed.] 

With regard to the three other houses, they also are served from 
the part of the service that I have called the second section. The pipes 
conveying the drinking water were in direct relation vnth the closet 
pans of these houses. A branch pipe was led to each house from the 
pipe which afterwards discharges into the conduit, going first to the 
water-closet and then terminating at the tap whence the drinking water 
was obtained ; thus the water lay dead between the closet and Uie tap. 
The closet pans were very foul, affording evidence of ineffectual flushing, 
for although water was always running into them the stream was small, 
while the pipes being open afforded great facility for the air of the 
sewer being sucked up into them, and so brought into direct contact 
with the dead water in the pipes which would be drawn for drinking 
purposes, occasionally after many hours' exposure to this pollution. The 
only house of the four which escaped infection was occupied by five 
people varying in age from about 34 to 75 years, none of whom drank 
water. On the other hand the infected families were water drinkers. 

At the conduit the water was always running, so that, if any closet-air 
ever passed backwards from the three houses towards the conduit stream, 
there was but little danger of serious contamination to the water of the 
third section^ that in the conduit. Probably this is the explanation of 
the freedom from disease amongst those who obtained their drinking 
water at the conduit. 

The Surveyor and Inspector of Nuisances assured me that these four 
houses were the only ones in the town in which the dangerous con* 
nexion, here described, existed between the waterclosets and the 
drinking water. 

The limitation of the fever to the few houses in which this defect 
exists points, I think, very significantly to the drinking of water con- 
taminated by sewer air as the channel by which the disease was spread. 
Further, the evidence of the medical men established the fact that 
antecedent cases of enteric fever had existed in the town, affording 
opportunity for specific pollution of the contents of the sewer. 

It appears that the town had been singularly free from enteric fe^'er 
for many years until December last, when a case came under Dr. 
Davies's treatment that had been contracted at Yeovil, whither the 
sufferer went in good health in November and returned home on the 
9th of December ill with enteric fever. A second case came under 
Dr. Davies's care on the 24th of the mouth, but he was unable to learn 
its origin. A third case came under Dr* Williams's notice on the 
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11th Febniarj. The sufferer was a young gentleman, one of a family app.a.No.12. 
of eight including father, mother, four children, and two servants. He onEntwicPever 
left home on the 19th January for one night, returning on the following at Sherborne ; by 
day. On the 4th February, t.c,, 15 days afterward (a period cor- ^-^i***^^- 
responding with the period of incubation of enteric fever), he complained 
of feeling unwell, and on the 11th, being much worse, Dr. Williams 
was called in. No other case occurred in this house or locality, and 
there can be little doubt that the fever was Contracted the night he slept 
from home. The evacuations of the first sufferer were disposed of in a 
privy pit or buried, but the water in which the infected linen was 
washed went to the sewer. As regards the two succeeding cases, in 
one instance the bowel discharges were disposed of in a watercloset 
without disinfection, and so passed to the sewer, but in the other, after 
Dr. Williams was called in, the precaution of disinfecting the evacua- 
tions was observed. The sufferers all raided in the upper part of the 
town ; the first in Cold Harbour, the second in St. Swithinfs Street, 
and the third on Green Hill. The drainage from Cold Harbour and 
St, Swithin's is conveyed by sewers down Cheap Street, one on either 
Bide of the road, east and west. These sewers run a steep course till 
they reach llalf Moon Street, when the west sewer immediately after 
receiving the drain pipes from Mr. Adam's and Mr. Downe's houses, on 
its way through a passage called Bow, joins the east sewer and forms 
the Half Moon Street sewer, which is very flat and very badly 
ventilated, and the Surveyor tells me it is subject to considerable 
deposit of sewage mud in it. Here it is worthy of note that in the 
early part of the year, January and February, the rainfall was very 
inconsiderable, so that the filth would have accumulated in this sewer to 
a very great extent, till on the 2l8t February, by the advice of the 
Medical Officer of Health, the sewers were cleansed. They had not 
previously been flushed since the preceding summer. The flushing is 
effected by damming the contents of the sewer at various places so that 
they fill with liquid, which is then rapidly discharged. But by this 
means the foul air is driven out at any weak traps or available openings, 
whether closet pipe or sink, and in this way there seems little doubt the 
specific pollution of the water was brought about, for it is a significant 
fact that two hpuses were simultaneously invaded about 7th March, 
14 days after the fiushing of the sewers. 

In 1873 a wide spread and fatal epidemic in this town was traced by 
me to the direct commiunication then existing between water-closets and 
water mains, and the present outbreak affords a second illustration of 
similar evils appearing to result from the self- same cause. 

On this occasion the outbreak was of very small dimensions, and this 
is a fact that is both instructive and satisfactory. For the Sanitary 
Authority has in recent years 'taken much pains to give effect to the 
recommendations that were the outcome of my former inspection, with 
reference specially to providing service-cisterns for flushing closets and 
to ventilating the sewers. The present small outbreak has occurred in 
just those few houses where efficient amendment had not been made in 
the water service and which were in connexion with a sewer remaining 
ill ventilated. For the rest, the operations of the Authority have resulted 
in marked improvement in the public health, for whereas formerly 
mortality from enteric fever was of annual occurrence, during the last 
eight years, since the carrying out of the measures above referred to, 
deaths are recorded in one year only, as will be seen by reference to the 
sabjoined table ; and this inununity from fever is confirmed by the 
testimony of the medical men. It may perhaps deserve mention that 
diarrhoea also exhibits a decrease, the deaths during the six years, 
1868-1873, averaging 3*7 annually; while in the eight years, 1874-1881, 
they have numbered only 2 * 25 on the average of years. Digitized by LjOOQ Ic 
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App. A.No.12. Table of Mortality from Enteric Fever tor a period of 14? yetrs 
On Bnteiic Fever abstracted from the Registrar Generars Death Returns, 

at Sherborne ; by 
Dr. Blazall. 



Tear. 


1868. 


1800. 


1870. 


1871. 


1872. 


1873. 


Total Deaths in the 8U 
Years, '08-73. 


No. of cases - 


1 


2 


4 


8 


a 


22 


SO 



Year. 


1874. 


1875. 


1876. 


1877. 


1878. 


1879. 


1880. 


1881. 


Total Death* 

inSiffht 
Yean. 7*^. 


No. of cases - 


— 


2 


— 


— 


— 


— 


— 


— 


2 



I attended an informal meeting of the Sanitarj Authority, when I 
communicated to them my views as to the origin of the recent limited 
epidemic. I advised that the sewers should be -thoroughly disiufected, 
the ventilation of them improved, and better provision made for flashing 
them ; also that means should be provided for filtering the Board d 
Health water before delivery to consumers, and that every precaution 
should be taken to protect drinking water from pollution by sewer air 
or otherwise, and I urged that the drinking of water from sources so 
liable to contamination as the Kennel Barton spring should be dis- 
continued. I further took occasion to point out, by reference to the 
death returns, that from time to time scarlatina had proved very fttsl, 
and I showed the desirability of making suitable hospital provision for 
the reception of cases. 

6th May 1882. 

Note I. 

The Metropolitan Laboratory, 
32, Holborn Viaduct, London, E.C. 
April 8th, 1882. 
Analysis of a Sample of Water received from the Rev. E. M. Young, 
M.A., (per C. Cleminshaw, Esq.,) April 3rd, 1882, labelled '* Water 
from Spring supplying Tank in School-house.'* 



Results expressed in 



Parts per 
100.000. 



Appearance in 2-foot tube - 

8raell when heated to 100° F. (37-7° C.) 

ChlonDe in chlorides 

Phosphoric acid in phosphates 

Nitrogen in nitrates - - . 

Ditto, equivalent to nitric acid 

Ammonia - - - . 

Albuminoid ammonia 

Oxygen absorbed in 15 minntes at 80° F. 

Ditto, four hours - - - 

Hardness in degrees, CIark*8 scale, before boiling - 

Ditto, after boiling - - - - . 

Total solid matter dried at 220** F. (104 • 4° C.) 

Microscopical examination .... 



Poisonous metals 



•6*C.) 



Grains per 
KftUon. 



Turbid. 
Slight. 
2-00 I 

Traces. 
•8706 
l-6b77 
•01U6 
•0442 
•0440 
•0840 
28-74 
^•29 
39-40 



1-40 

•2594 
1-1674 
•0137 
•0309 
•0308 
•0588 
20-11 
3*70 
147-58 



Decayed vegetable matter, s 
few monads, some mineral 

matter. 

Absent. 
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Observatioks; — Tbia is a somewhat dirty water dud contains too app. a. No, i 
luch ori^ttiiic matter. Tlii?, however, appenrH to be chiefly in sus- q^^ Eutmc Fe*^ 
'pension, and I iim of opinion tlmt it is of veget^lile origin, and is not ntsherbonio; f 
derived from sewage con tarn in at ion » In its present state it b unsuitable 
for potable purposes, hut would probably be greatly impioved l>y 
efficient filtnition* The total hardness might be rediice<l to a great 
extent by treatment with lime* 

(Signed) H. S. CAfiPKNTKR, F.C.S,, &c. 



Note TL 

AXAX^YSIB of two samples of water from the school hoase» Sherborne ; — 

A. Direct frcm the town main, 

B. From the honaemaid's tap in the closet on the second floor 

drawing from the cistern supplied with the town water, 
Appearaoee in 2 -foot tube :— 

A, Clear, slight greenish tinge* 

B. Do, do. 

One gallon of each sample yields — 





A. 


B. 












Grains, 


Qralofi, 


Free ammonia 








- 


0- 


0*003 


Albtimiooid ammonia 








- 


0' 


O'OOl 


Chlorine 








- 


I 05 


MS 


NUrojyeii (an nitrates) 








- 


0* 


0' 


Total ftolid matter - 








> 1 


2^*2 


25*U 


Iron 








- 


Slight trace. 


Slight trace. 



The town supply is a very good water and quite free from con- 
tamination. The sample from the cistern gives decided evidence of 
bftving absorbed a small amount of sewer gas through the overflow pipes* 



St. George's Hospital, 
April 18th, 1882. 



(Signed) W, F. Donkix. 



f?e 57fi4. 
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Hide iLud Skin 
TnidegsbyMr 
Jobn Spear, 



fcA.Ko.lJ. No, 13, 

On the OCCFERENCE of ANTHJiAX amoogst PEB90KS eogogwi iatW 

LovDON Hide and Skis Trades ; hy Mr. .Tohs^ITk. 

from Mr. Payne, Her Majesty's coroner for London and Southx 
^^•h.ch the atteutioo of the Board was asked to the oc^ooal occ. 

fL'^vS*''",' r' n "'''?*^'* r*' ''"S''«^ '^ '!"*' hide.wa«,bou«^«;d 
lan-Jard^ of tUe Bermoiidsej di^tricr. 

the trade the disease in question Mas generallv attribuUnI to mint-nil , ■- 
(anenjc or corrosive subliroate, for analvses vide appended ... 
bebeyed to be often nml m the euro of the hides s and the ver,i„-. „, . 
coroners jury had shortly before been recorded to that effect m 
view however, apart from its want of accord with onr knowJcdi;; 
eflecte of such poisons, had been sufficiently disproved by oW. 
earned out by distinguished clinicians and pathologist* at fuiy'. li 
In l^hat insmution a number of the cas«s had b^en .its-.tM. .,. 
Identity with inahgnunt pustule, one of the cliiiiciU variei i ' 

a disease pnmnrily of the lower animak-had been s«. 
bhshed. This diseaae, in connexion with its occui-rence an, 
sorters in the worsted mnniifaet.tre, hrni been, it wiU be renic 
tJ!™ °f;'^tt"'IfJ inqm.y on behalf of the Board in the year issu-u* 
otedatl*'^ '-' •^''"^'^"''^"fb'be .-egardeclas a ^tteJ to t...."^ 

I propose now to deal with^ihe subject under the following he«.i> _ 

I. The Londou hide and akin trade; its extent, and the n«ti.«. of tk 

opemtions in ttie raw material. * " "' " 

tIv ^rf '''^^''''' '^^^'•'^ the »--iretim.stances of infection). 

iJl. J he pre\entive and remedial measures that suggest tbeiosel- 

I. The Hide and Skix Tiiade. 

v,„.!' ^(^"^^f?^ &e.— Various statistics as to imports and exports fit Y 

have pl,.ee.i in an appended Note (A.). They are derived t 
the Customs r.tums, and partly from private sources, and 

L urin;;*;: °' """'^"' *^ ^"^"^ •'"'--'» "'='- - ^-^ 

«ffftA. iiie itrm liidt- is applied exc us vdv to rhe ^Lin ^wT 
arger nninia ., mainly of the ox' Jenu.. but includin^l^'.he ^ ..^ 
the horse and others of the pachrdermnta. The collcS-iion 
hides IS effectnl mostly through travelling agents, who pure),: 

^herff/'? , '^"T' """^ ^''"""••'^ theparcek to the ,u.., 
There the Iii.los undergo » rough elas.ifiearion. First, aeco,.; 
market for which they an, best suIted-Engli.h, Cooti. 
American; and secondly, (although this cla-^-iHcati^n is „ 
earned onl) m-eording to their quality. "Dead" hides .T it., 
Riumals that have died of disease or of a^^e (the latter a fr'J^'.t„r 

«S ed ' 'Id n??"^'' * u" '"'^•■'"'' '■"»'■""«• technicallv ter,n«i .L. 
rejected, and sometimes they ostensibl y form a class apart. S»d, 
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rare of some special interest for the porposea of thia inquiry siDCe App.a. No.i«, 
«y will prokibljr mclude tb*>?ie to which danger of infection attaches. onthoOcrufw 
I aoiue count ries, however, for the reason above indicated, ihej form ^""" "^ ^"♦?ini« 
proportion of the total nnmber exported j and in such case A 



nilicauce und utility uf the distinction is obviously greatly ] 



Mr. 



rimn<f process, (echnically spoken of m either ** wet'* or "dry/* 
lamed out by the nativea. The hide is hrst *' trimmed" (the head 

' cti ** piece '* being removed) and wtished, alrhough the cleansing, 
by the frequent appearance of dried hlotid, &c., is by no means 

|ueDt ^teps in the ** dry '* cure vary in different countries and 

The liide may be simply dried in the wind and stin in a place 

ed from too scorching rajs {ad in ^onm pnrts of South Africa, of 

ITeat Voiisi of Soulh America, Sini^apore, Penaiig, Java, Batavia) ; 

h usually first subjected to sorae chemical applicaition, designed 

1 to assist in the cure, aud partly tr> protect from the ravages of the 
Ik** {Dfrmestes Vuipitnts), Thus it is steeped lu a bath of brine 

&rih IVe?it Provinces of India) ; or sdt, or earth largely impre)Tr)ated 
litre, &c., Ta',!ky be rubbed into the fleshy surface (parts of Bengal, 
ii and Bombay) ; or it i.H washed over with petroh-um {Rangoon 
^uan^r) : or with a solution containing artsenii', and probably other 
nical Hub^Ltnees (China, and some parL^ of Bengal)** Many of the 
Irorii Bengal are thickly coated with the mud of ihe conntry, 
k»ntly with the three -fold object of assisting in the cure by the 
which the mud contains, of protecting the hide from the too 
fvhing rays of the sun during the drying process, m\^ of adding 
eiiUouHly tit the weight. Those from Bombay again are brushed over 
tfleshy surface with a solution of lime. 

comjdetely dry the hides arc hard and horn-like, they are 

lengthwise, generally with the fleshy surflict- outwards; and after 

rificalion at the port of sliipment as I have tlescribed, art* packed in 

► and forwarded, as part of a mixed csvrgo, to their destination, A 

cun tains, as may be anticipated, a very varying inmil>er of hides 

om 5l> perha[i3 up to 200)* It is generally packed undtr hydraulic 

are, and is bound togelher by rope or iron bands. The bales from 

drag coiuo, howevt-r, covered with canvas; and in the case o)' a few 

from * ^alcutta the outer hide:-* (wrappers) are chosen from the 

ior rjualiiie**! pos-sibly from **dea«l" hidest, so that the loss may be 

t in c»?*e of injury. 

I Ib caring by the '* wet *^ process, powdered rock-sak is rwbbcd into 

I fleshy surface of the washed hides ; or the latter may be thrown 

the slaughtered animal into a strong brine» Later (hey are 

i.c , ?i*^'-'*^^ ^^^^ ^^^^ above the other^ with a liberal sprinkling 

tuugii sjdt bt-'tween each layer. Liquid, extracted from the animal 

tiCT by the salt, runs from such a heajt of liides, Imfc the hitter ix*main 

St or ** wet " for an indetinite time, A strong salty animal odonr is 

Hys percpptilile, but that of decompositi(Hi, jls in the case of the dry 

Jw^ is gf^nernlly aljsent. ** Wet " hides, ** ^tacked," as I havi* deBcribea, 

Ufic hr^ld.^ id% esse Is, are imjrorted from South America (being in that 

V the »ole cargo) i they come also, sometimes rolled in bundles 

iinea loose, from Australia, South Africa, and the Continent, 

tftfftigH {or Colonial) Skins, — The supply consists mainly of the 
of sheep and goals ; but includes also those of other of the 

'OtuilurgL* CTtporter at ^inugliai dips, I iiDc!eT«t*iid» all hie hidei into a weak 
Iftdon of '* Coirftn*B tpeeitic *' (arsenical). 
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in the London 
Hidu fttid Skhi 
Tndes ; by Mt% 
John Spi'Jir, 



Atf. A. No»i3. smaller riinii minis; of rodents (ef^p?cmlly rRbbit«)> und of ni»ny fif IM i 
— caniivom. These skins, the vast bulk of which comcif from -im 

roncHjof rnihrox and >50uth AlVicH, arc almo.-it iill <iin drk*fl ; although ^Ot, ... 4I 

solutions, applied to the fleshy ?tirftice, gotiendly assist iu thuit jjf L^a«ri'i'** j 
tion* Thej arrive in this ooualry ti^hlJ)* ]meked 15 bale**j Willi o? j 
without a eaiivas coverin^;^ ; Tery exceptionally Ihey eome «l ** p^ltfi," 
i.r., with tile wool or hair removed. 

** Dead^* skins of the sheep end goat nro nofc, bo far as I can asoertain, J 
so common. It may be that the wool or hair, which has soit ' tri 
removed rather than the skiu, in the case of death hy disease ; ** [ 

the more liktily »b the skin itself is often of so little value thnt, n Mt ^»'nrl 
inferior quality, it wonld scarcely be worth the coat of carriage. The akio ( 
of the Vail goat» the fteece of which appeared to be tbo most frr 
BOiirce of infection in Bradford, is little known in London ; aod gon 
generally are not dealt with to any very great extent in Englaiii 
Imports and Exports, appended note A). 

Ilidea and Skiff if of Home Pmdnciio». — Tbese amve at the tajinc 
or the tVllmongers* y^^nU fresh from the slaughter-houses cir knac 
or inter mediately from the tik in -market, and are then knowa 
"market** hides or skins; or when gent from a distance their *■ 
slightly salted, then folded or rolled in bundles. They come aiKl 
from bloott, dung^ and other impurities ; and to the hides of Ox' 
horns are BtiO attaehed. Any advanced decomposition of the ^kin 1 
it for tanning purposes, but putrefactive odours ai'e sometimes un[ 
sautly i>erceptible, and in the summer e warms of flies are attfa<rt««f ; 
this, however, being much more apparent in some yards than in oth€ 
is perhaps rather due to uef^leet of surface eleaidiness. The hides 
foreign cattle (mostly from Spain and America) s^laughtered at I>epT*"''*»-T 
aa well as those (mostly from the Continent) slaughtered at Isl 
are sent fresh, day by day, to the Bermondsey Hide and Skin ik 
and are thence distributed to tanners in various parts. The 8i 
tendent of the Deptford market informis me that no case of anthmx ij^sj 
so far as he is aware, oceuiTcd amongst cattle landed there ; and thai 
hides, horns, &c, sent from the market fire ** disinfeetetb" 

Horse hides are not dealt with to any large exient m L«>jndon» fuid 1 
mainly exported to the Continent, 

2, The Ma.xipulation of thk Raav Material in thu CoirxTftrJ 
Foreign Hidea and Skins,— Y^^s^Xi^ conveying hides and skins to li 
Metropolis unload at one of the London docks ; or, if coming from Con^ 
tinentul ports, perhaps in the river into barges, or at one of »h»* rivrr-J 
side wharves. At the docks the bides are never stored, allh iosl 

may occasionally re main for some time, for there is little acco ..juJ 

for them. They are, indeed, usually discharged from tha vcmcI *'cfvcrj 
the 8ide''(<.e, the side opposite the quay) into barges; and iu aajj 
case, unless intended for immediate tnui shipment to Continental porffig.1 
are soon on their way 10 barges to the wharves in Tooley Street^ ati ftiaef 
opposite or south side of the river. Some of those wharve» are ia 
hands of hide-brokei's, and arc then devoted to the receptloii of 
goods. Others are, however, made use of, and tbcn care is iK>t iilwmf 
observed to keep hides, 4e., apart froin general merchandise. 

If the goods have not already been examined on liehalf of the Cuetoma ] 
this is now done ; a bale here and there being opened io the pre*cnc» < 
the officer. 

Should it be intended to *^ sort " the hides or skins this procci^ 
proceeded wiih — on the wharf usnally, iu the case of **wet'* hidoe; itt| 
the case of ** dry '* hides and skins, in the Deighbouring wirohoii«e« 
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the broke^fi to which for the purpose, and for the purpose of storage, App.i. No.iJi«J 
«bcr.. ■/ i. now removed _^ . , ., . . OnthJ^cur- , 

A I ot hid 03 ^H placed before the sorter; he, with the assis- i^nee of AntlMTnJ 

tABCt iif }4 lulMjiirer stanilitig opposite to him, opejis each hide, eatiiiiates Hido*a«dSWn 
Jit « glance itji wei*jht and tjuality, mid tlirowd it to the appropriate one 'KS^^^Jj?^^^' 
f^f the aeveriil heaps that are accuraiilating around. 

I here* nre only some thirteen rejjular Horters in the London trade; and 
jh^.'ir dtsiie^'% being various (imving tui" cxauiple to sort ia juted hldi^s and 
^k;!lH^ of which vast quantities arc now imported) thej arc probably not 

I I l'^yc<la tlkird of their working timt^ tipon the actnal hundhng of the 

uialerial. Each one, however, when engaged in sorting rasv hides, 

-^iiitt'd in a re^^ilar way by a gang cf seven bibonrers ; viz., two to 

1. the bales and to load and bring np tlie truck; one to open the 

^ with the sorter, as above des€ril>ed ; two lo tally (count, weigh, 

i*t ,«, and two to ** stack " the sorted hides and to lay out samples for the 

inii>^tion of purchasers. When sold, and before being carted away, the 

bidt N are generally again packed in bales— a work in which the same 

iiiUjiiirera are emploved. 

Jn sorting skins somewhat less assistance is required. 

When some cltissea of dry hides are being detdt with, and generally 
witli skins, there is comparatively little dust, hut when hides that 
art- pljistered m I have described with mud, Hnac, &e. are in hand, tho 
ftOacKint is excessivR. Small pains are taken, moreover, to avoid this ; 
sorliog often going on with a cloud of dust in a room whtre other men 
W^idcs those in ai;tual attendance iq^jn the sorter are working, and 
whtfi^ goods not of themselves so dusty, and which will have to be 
sorted, w^ stored. 

The rooms are, as a rule, spacious and fairly well ventilated ; hut they 
^1^ used as warehouse as well as sorting rooms, and too much space is often 
taken op by stored umteriaL They are often also littered, to what would 
lieeni to be* a needless extent, with dust, pieces of damaged hides, ifee. 

The prf>cees I have described above constitutes the legitimate and 

nme-honoureil method of the trade ; hut now, with certain classes of 

^S to '^sort*' tliem has become a rare exception, Australian 

n^kios are earefidly classified before exportation, and the process 

I am told is only repeated in al>out one-sixth of the import, 

^ ngst hides, Calcutta *^ kips '' (constituting by far the greater portion 

c>t dry hides), and Chinese hitles, are now mostly sold in " original " 

bales ; any sorting that nniy be necessary being carried ont after the 

preUmuiary Uiuning operations. 

In ftuch cases then only a comparatively very few bales of a consign- 
merit will be oiiened, a few for the inspection of the Ciistom Ilonso 
r)tfi«X'rs, and a few more for inspection by the buyer, before the material 
It u-tribnted to tanneries or fellmongers* yards as the case may be* 

The operations of the tanner and the fellmonger are fully described in 
Dr. BnltimJ*s report on ** Effluvium Nuisances" in the Annual Report of 
1 ' jd Officer of the Local Government Board for 187G. The first 
yi I all that concern this inquiry, are thus spoken of : — 

* TAXifiMCt, — {I,) Fresh Eiif/iish (MarM) Hides — The horns being 
r^moYed, ^- the first process h * liming.' A tanner has in his yard a 
»* mtmcB of lira© pits which are worked in shifts. They aie usually in 
•* scties of three, the first being an ohl pit, the hist being a pit of 
<* uewly-made milk of lime, and there is one intermediate. The hides 
•* to be' limed are first laid one above another in the oldest of the three 
•* pii»* It i$ called in the trade * backward lime,' and is therefore the 
•• wi^ftkest (or the least caustic) of the shifts. Here they remain about 
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v>.A.No.t3. ** two ilays. They are then removed ioto tbe intermixUotir piU ^fc 
^ . ** they rem nin about three days, and then into tho trefih I' - ».— 
'^* ** they remain another three day^ at least. Some tanuera , 
1 " hming i>roees3 congiderably beyond this period. The milk ui 
^ ** made with 6 to 10 busheb of hme to the pit** (fi ph eon 
8om»^ 600 gallons of water). ** During this proceiss tb^ 
** * hauled * daily. The * hauling ' coiLsists in two men draw 
" hide separately with htmked instruments, laying the hid' 
** another at the edge of the pit, and then putting them 
** This is done to secure an even action of the iirae. The vxliiMi>«Uil 
'* lime pir is then emptied^ the water being run or pumped out, and the 
*< deposit laid in a heap in the yard until it can be taken away." 

** (2.) Salted Hides, — These are treated in the same way tl 
" * market hides/ except that they are usniilly lirst soaked for a day or 
** two before liming to get rid of the salt/* 

** (3.) * A7/J.v/ (f.e,, Dri/ Fortiffu flidc^s}, — These eoroe to the tuum r m 
** bales and as liard as a board. Before being deult with» there forv* i\wji 
** must be softened. For ibis purpose tbey are put into pits oi' 
•* called * :4oaks,' where they remain vmtilthey are suflielently ^oft 
" allow of further manipulation. Nearly all the kip tanuere 1 haivc 
'* spoken to tell me they prefer lo tise * old soaks/ that is to *Lay, I be ^ro^ 
" water is used without renewal over and over a^ain for 8uceesisi^' 
** kips. Fresh water, however, iii added wbt'ii nc-ee&sary*** 
times there is a serieH of j«oakt?, the bides being ehangetl 
another as iu the lime pits. Hooked ia^tniments are usud fi 
as for ** hauling/* The water of a ** soak " maybe changed *i 
weekly or even less often), "* They^ the bides, then go to Ikj *>! 
** that is to say» they are beatcu with heavy Immmcrj*, like cIot!» 
** while a spray of waier plays over them , . . , From the .... 
*' they go to the Hme-pitij, but being of thinner texture than Engliih 
** hid€»s, weaker lime is used/* 

Subsequent stages of the tanning process will "lie found dcscHhffd te 
Dr. Ballard*s report ; but as it can ^-arcely be supposed that iri^ 
property of the hides could resist the prolonged npphcntion ol 
hme in the lime pltB, it will he Futlicient to enumerate th^^m Ir 
1. The thorough seraping of the hide on the bairj^ surface, " unb i 
on the fleshy sudkce, '* fleshing." 2. Soaking in water, and > 
cases in ammoniaeal liquors, to remove the hmo and to still 
soften. 3. Prolonged immersion in the tan liquors. 



The Fkllmonger's Trade.— I outlined wo record in ihec* 
my inquiry of any case of anthrax amongst feUmonger*, or k..... . 

dressers ; and this may probably bo explained by the facts already ftUa«<l 
as to tlte trade in foreign skins.* 

At the wharves, however, two or three cases of infectiou, appaninll/ 
originating hi the handling of skins, occurred, and, as there i ' 
the nature of the first processes of the fellmongers' trade r 
protect the workmen if infection be jiresent, their *>> 
must be anticipaled. This will be seen by the mere en^r 
processes to which foreign skins are subjected. Sheepskins; 1. ^ 
in water in order to soften the skin (in country plao*^ 
often done in rtmning streams). 2. ** Burnog/' i.e., removing ^^^ 

* The death of a fdltiicmg«fr'ij Jnboiirvr fivmi ** iiiterual uutbroi " nrt^ r 
dimn^ tlie inquiry j bat at the post-mortem exaiumatiuu thjit I w»9 allewcil 
the diagnoRis was not confirmed, 
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^* hairs '* whidi stick to tbe wool (effected partly by ma<jhine and partly App. a. No-I 
by himd). 3, *'Tainlin|^/* ie,, piodiicing in thf damp skio, placed in a q^^ 
W3*nii «?httmber, iiicipiont decotiii>o,sitiui», so that tht? pulling off of the T«" 



Wi>ol is easily oflected.* 4. ** Pulling,** i,t\, removing the 



wooL Hideii 



S. Soaking the 8kiD( now tht! *'ptsU'') in milk of Ikne, prefMiratory to J™'***^ 
sc-ndinit it to the leather dresser; and drying the wool in a hot air "*"'-^ 
ebiitobcr lietbre sending it to the woolstapler. 

Eof^heh skins and guat skins are somewhat similnrly treated, except 
ih&i ** liming/* i,e,^ brushing cream of lime over the Heshy surface, which 
in tt little time serves to lo*>sen the attachraent of* thi? wool or hair, 
Uikc!^ thij place of^Mainting/' 

A proeB«»a by w^hich sheep and gojit skins are made into mats need 
•ejmyely Ije described, since tlie very best of skins, not likely to be from 
disiaa^ed aniinals, are selected for this purpose. 



There are numerous minor article?^ of the hide and skins tradee, 
be*jides what may be termed residusil pr»idiicts ; but space will scarcely 
fiermit more than an eimmeration of tho^e that seem to be most 
iiuportant in connexion with this iniiniry. 

Hahbit Mkim are imported in enormou"* numbers from Australia and 
New Zea'atid. From a certain elasH a common sort ol' fur is manufac* 
tured, l\w longer hair beinj; fir.'-t puHe*l otT (uuhairing). This operation 
in don**, largely by females ; one of whom was the subject of an attack 
of anthrax that tranie under notice ill the course of this ini|uiry. The 
Ttir of the rabbit is also largely made use of for the manufacture of 
felt hat«, felt carpets*, frieze, Ac. ; the '* pelt** is reduced to gelatine and 

** Trimminffjs *' of hides, ** faces," tendons, and odd p«rt,s of the «kin 
aie imported in large amount. They go to the glue and gelatine manii- 
fart u re 1^. 

fbreiffn Horns^ lioofs^ and Bo/iea^ of which large quantities are 
imported, are apparently perfectly dry and fie<* from odor, for it is saiii 
that if wet shippers nie Ciireful not to recinve them. They come either 
in bags or loose iu the holds of vessels, and like the hides are conveyed 
in barges to the whar\'e!* and warehouses in Tooley Street. They 
undergo a rou^di species of classification, a work perfonned hy labourers, 
jieeoi*ding to the purpones for wbieli they ai^e intended. Farts of the 
horns are converted intoimiliitiou tortoiseshell combs. Suitable [K»rt ions 
of the long bones, into bone handles, hoDc buttons, &c. j the hoofs into 
irailatioji kirtoiseshell ; while parts not suitable to any of these purposes 
go to the numufaetui^rs of size, animal oharcoalj and artitieial man urea, f 

I'he Ht/*prodHvts of the tannerieSj and the Refu.^e and du.'^t of the latter 
mnd or* the hide warehouses, have again various destiualions. The 
"pannga '* and ** fleshings '* of the tunner are sold to the gelatine or size 
nmnufactiirers ; the hair, to (he felt manufaeiurers or plasterers. The 
dae^t of the warehouse rooms, tuid the gt^neral refuse of the tanneries, 
incJtidmg the sludge taken from the wash-tanks and ** soaks,'* pass often 
direct to I he farmers as manure. The fouled water of "soidts"aud 

• From wbat is known of the life-hiHtory of ilie aothrax biicill)!*, tUiy prt>cess of 
^ tjiintiiig " may he rcgiirded au wt-ll tnlculiited to prodace first the gtrminatioa of 
•{forcdi, Aod then the de^truetioa of the orgaaisniu. 

f The [ir^pariUion of erdiDiir)' ^'superphosphnte ** would i;<?rtaialy dostroy uay 
coauij^tum ; tliis, however, is not the case with iht mnnan' k au'n a as ** raw-boac 
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Xtt, a^'o. 18. wash-pit« is discliarged into the drains, or, iu comilr^ plJUM^a^ loio Ihe 
On the Occur- neares^t watercourse, Sacking is disposed of iii %*ui*ious waji* — for ibe 
fl^'tiu'lLtidon'^^* stuffing of cheap npholstery, in the raaniifacture of paper, &c.* 

■ Hiflo Mild Skin 
Tradcw; hf Mr. »^ . ^ t^ * ^ 

[ John sjK.«4r. Ih Anthrax xmoxgst Persons Engaged m the Lonbon Tbaue, 

The different classes of pel-son enn^aged in the hide and skin trade of 
the Metropolis, and the extent to which, eo far aa I huve been able to 
uNCcrlain, they have sutfered from anthrax, inaj be enumerated, in tbt; 
order in which they come into contact with the raw material, at 
follows : — 

Classes of FerBonti, Cases of Anlbrax. 



SteTedoro - . , - 

Dock labourers - -. , 

Barijemen - * . - 

Custom House Officers (no necessary 

handling) - - • - 
Wliarf managers and foremen 
Wharf labourers 

Sorters . . - 

Sorters' labourers (being also ware- 
house labourers) - 

MerchaQts (buyers) and masters of 

warehouses, ike, - 

Carters - - « . 

Tanners - - - . 



i 

None aseertaiiied. 
Do« 



Do. 



Fellmongers 



- (Two doubtful cases) • 

- 11 

1 
1 

12 (all but one being 
labourers engaged in tbc 
first process). 
None ascertained. 
1 



* None ascertained- 



" Uuhairers " (rabbit skins) - 

Per soas engaged in various other 
minor or subsidiary branches of the 
trade (glue, gelatine, felt, manure- 
makers, &c.) 

Other persons may occasionally, in the course of their avocations, 
come into contact with raw hides — railway porters for example. I hare 
not heard of any cases amongst them. 

Two cases, however, were trented at Guy's Hospital, as to which 
there is no evidence of the source of infection. One of these feufferera 
was the wife of a dock labourer^but the husband does not appear to baye 
been workings amongst hides. The other was a child ; nothing is recorded 
as to origin of infection, and the attack occurred &o long ago(l873), that 
it was thought useless to attempt to recover the history. 

In the above emimeration 1 have not confined myself to any penod, 
but have included such cases as seem to be sufficiently authenticated* 
In point of time they have occurred as follows i — 



TeATs. 



1873. 



1874. 



1876. 



IS76. 



1877. 



1878. 



1870. 1660. 



1^1, 



18t2. 



(0 months.) 



Ill Ymn 

•f]4j 



• All oytbreik of anttiTai amongit tho workers in n paper loctoij in Lower lustH» vtt 
beard of dunrtiBr this inquiry. 

t Including two lUDODi^t penont not engn^ in the tnuliv niid ■• to which ao ttiikooo 
appeared of th« mode or source of inrertion. 
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Amongit iLe eases some miportimt grouping wa» oliservecl, the a?p. a^No. la, 

'--'rUjoi those of recent diite hearijig t'videnfe indeed of a common Oi ' r- 

Ici Novembcfr, 1881, I^k*8^r!<, Hjutow Brothers, llie largefst [', '^^^^^ 
lauijprs of foreign hides in BormoudBey, purchiiseil ihrongh u broker Hidouitii skin 
2U0 bales of what are kcomi tm *^ arscniaitcd China " (or Shanghai) J^^*"^^;,^*"* 
bides!. They arrived diinug the fubi half of Janimrj 1882, in ihreo 
whifisi from Shanghni, in parreln of 35, 7 J anil £K) hnlns respectively ; 
'lii^charged at the Hoyal Albert Doels, and couveyed in barges to 
ler*»** wharf in Tooley Si reel, Th^nco the 35 bales of the first 
coiiiiig^nmetit were carted, lujopened, on different days between January 

Ihe 16ih and February the 11th, to the L^nner}^ in the Grange Eoad. ^j 

They were deposited at the entrance of the liming shop (see aeeom- ^M 

p>iLTiyii3g diagram) ; and were there mhjeetedj along with East Indian ^M 

hide.'» (ft c\n^« coni^tantly in hand), to the prelimiuary operations of ^M 

tAQnirtg. ^M 

Tl was sH>cm found that the Shanghai goods were of very inferior ^M 

fiyftlity; the bales each contained, instead of about 80, over lOU hides; ^M 

nod a hirge proportion of the latter, beaiiJcs being '* light/' were ^M 

according to indep<'ndent jndgment, ** dirty," *' stale," **much ^M 

tiuoted " ; many were in fact ** dead " hides, ^M 

As the balew were opened, the lightest hides, not suitable to Messrs. ^M 

BaiTow*s trade, were set oside- On March 28th, 750 of these were sent ^M 

lu u broker^H warehouse for disposal by piibUc Pale ; and by the middle ^M 

of April, when all the 35 hales hail been dispo.^M of, i?50 more of the ^M 

Aoxne kind, that had meanwhile aeeumulated, remained piled at the place ^M 

iDdicated In the plau, waiting an opportunity of similar disposal, ^M 

As to the itructural armngements of this workshop, the part to the ^M 

left is expoae4l to draughts, that lo the right, wliere the ** soaks "are ^M 

situated, and %vherc the tirst ami most offensive process of tanning is ^M 

carried out, \fi dark ijnd close — defects which, owing to the proximity of ^M 

the fiublie street, are not ea^jily remedied. Ventilation is further ^M 

impaired when the entrance is partially occupieil hy a high pile of '^B 
hiif^, and then, moreover, the men will often be working on the 

be ward side of possibly infective materiaL ^j 

Twelve or thirteen men are uanally employed here, viz,, six in ^M 

ftOAking and timing (the men working indifferently at either openntion)^ ^H 

one at the ** stocks,** three at the ** nnhairitig beams,** two at the ^M 

**leiAiog'* machine when this is at work, and two at the ** fleshing ^M 

Wtttns.*' (Vide the plan). Before leaving tlie workshop the hides V 

(now termed *' butts") are finully waj?hed, and are then examine*! by 
the foreman who decides lo which of the various series of tan-pits they 
^hj^l be removed. In these succeeding operations, those of tiinuing 
proper, some 200 men are employed by the Messrs, Barrow, hut many 
oUier hides, English, Scotch, &e,, besides those prepared at the workshop 
10 question, come under their hands. 

Between the end of January and tlic middle of April, whilst the 
Shsogbni hides were being dealt with, six men employed in the work- 
abop 10 question sutfered from malignant pustule ; three being attacked 
in Jtkaunr}\ two (both fatal cases) in March, and one in April ; and 
Ainoug^t the large number of men engaged in the subsequent tanning 
operations one was fatally attacked on April 17. (Clmical record^?, &e., 
ure in the appended Note B. ; Cases 1 to 7 inclueive). 

Fit© of the six men in the workshop were all known to have been 

eogaged from time to time before and up to the date of attack in ^^ 

r^iDoriog llie raw hides to the *^ soaks,'' and in the case of four of ^M 

tliem (the other wa<^ properly a **flesher") ** soaking" and *' liming" ^M 
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4i>p. A. Xo.i3. formed their orilinary employment. The sixih woA^^l fit ib^ ^\ 
OnrtwTomir- Tii»*<^'iiac, close by the piled hides. lie would stand i 



jQ^ltJi 8|^ni'» 



3lr. 



vntYirai during their disturbance; with, it was remarked by L.: — 
^u the side of the ueck oq which the pustule appeanni ttiriird ia^ 
hide.s. The Eleventh man, the tanner, werketi at lui eotirrlj , 
part of the premi^w^s, and in ordinary course* wouhi not eome f 
with raw hides, but only with *'hutts/^ He mighty however, i 
have visited his companions at the workshop wheie the other i 
occurred,* 

Anothiir workman, not in Messrs. Harrow's employ mei it, bat \ 
engaged in carting the Shanghai hides from the wbarf to ihe 
suffered likewise, at the beginning of February r from a slight j 
the dijiease (Case 8). 

It will be remembered that a number of loos© ** light *• hid« i 
sent to n broker for public sale^ and that others were stored 
liniiiig-sbop waiting similar disposal. The former* without any 
manipulation in this country than was necessit^Ud by their 
were exported to Italy — 390 to Catajjii^ 238 to Genoa, and IJ 
Naples, thence to be distributed to various small fanuerles mj 
interior. Of thei^3 I have as yet obtained no further iufa 
The 250 bides that were stored in the liming-sbop were erefttll 
taken, no opporlunity for side offering iteieW, to he worknl up il| 
tannery. A few days after the work was commenced, and wlitlj 
was still in progiTss, on February 1st 1883t another liuu^ ^ 
eugaged in putting the hides to soak, was seized with the ih 
(Cas^e 9 in appended note.) 

A dii'pute bud inennwhile arisen between the Messw. Barrow 
brokers (the exporter nt Shanghai having failed) ivs to rhe ownerfb 
the remuintng l<5o bales of the two other consignm^t*. 
Barrow tb might not to receive thera, still it woi* di^cided to - 
possible, t 

Accordingly, between February 23rd and March 6th, 1HR2, eight! 
were ftcnt as a sample to a commisHon agczit in Pans. Six purcels 1 
returned on the 24tb of the following April on account, niaiiiU 
appears, of t!ie inferior quality of the hides, hut with a rumour 
niiecliiet' caused by tlienh Afterwiirtls there came a definite intis 
to the effect tliut seven men, two of whom batl died, werti altack 
** bb>ud*poisoiiing " after liandling the sample, J 

The remainder of the goods were offered for sale from time to tu 
intending purchasers occasionally visited B u tier's wharf* wheix.*tlieyt 
still i^tored, to look at thenu Three bales were thus sold oo Oct4)herJ 
1882, being sent by the purchaser in "original" (t>,, unoficiin 
Palermo, and lU more on November 9ih, nine of these going tof 
and one to Leii).^ic, nil in the *' original." No niiscbef i* awat 
those sent to Palermo ; of the others nothing has yet been heard. 

* He slated to the f^urgeoas at the ho^pitnl that u pimple, wh: ' ' 
the hahit of picking with his oniU, had for soaic liineocvtiiiied t! 

The corner of the iforkiiihop marked "' men's nonicr *' in iht | .,,. . . 
regarded fiomewhiit as a rciidt^xvous by the men. Those emplojed la tbe tiitf^i 
iokv their meuls here, nnd here their eoflte are bung up during work- 

t The tbfieatissfaction was niainlj due at this time to the obvious conditio < 
hides. 

J The seven persons bebeved to have been tDfecled ioeludo. ^c- 
infomoition, — a uiercbjiDt whti cxamioed the hidfs at the npeni's \s 
warchoosenien (one b»*ing the aifui who re-paeked the hidc'^ *'•■' - * 
and four trinners, the latter working at three diflerent > 
pustule seems in each case to have developed. The mere I 
packed the hides, were those fatally aitacked. 
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^■BHert. BftTTow hiivo lately, Juno 1883, taken fonr or five more App. a. No. t«. 
B^**^ ^^ip»i' t^nntTV, and during the saint* month 25 were removed on tiir n.rur- 

T^ ' 141 wn rehouse and sorted tbere. In these cases it has been JJ;'' '^ 

fxj < the men thnt the hides Tvere suspected^ and an/ sign of Hi • 1 
mfrM^j«ni wits watched for with t!ie olijcct of takinfj prompt curative jJhii'^gjJii.'^'' 
(nt'riiTit(Ori« i DO ill results hnve however foliowed. 

t ititlers wharf the raen were not so fortunate. On July 25th, 1882, ■ 

- ..J jiirer was attacked by malignant pustule ; another labourer on ■ 

Aii^ui-^t 8th^ and the manager of the hide department in Deceraljer. ■ 

fC-'-'-- |0» I J, 12, in appended note R,) ■ 

vidmrf is mainly devoted to general merchandize and the trade in ^9 

^^*^ i"^ comparatively small, only some eight men on nn tiverage being fl 

^Bnged, 1 am told, in that deparlTitent. Other foreign hides were In I 

^Be at the time of the above-men lioned attacks, Imi in each of those ■ 

^fci it was noticed that shortly before his seizure the sutferer had been I 

^nployed^ ahliongh not cxclut^ively, in handling the ^Shanghai hides : the ■ 

fm-n ItilioureiTt in mnving them from one place to another, and the I 

r in opening the balea to show to intending pnreha?er!<. ■ 

Mes»rs, Barrow's foreign hide.s are rpceived at Hnth^r's wharf, so I 

UiHl there would be nothing absohiteiy inconsistent with the ^opposition ■ 

limt EftM Indian and not the Chinese hidei^ were the vehieks of infection I 

fn the London series of easciJ, The iVict, however, that there was entire m 

rrenlnm from disease through all the long perio<l when EaMt Indiiin m 

ere alone being dealt with, and that mischief arose on diti'erent ■ 

,:^,t :uns, in the warehouse, in the prix;ess of removah and in the I 

lianery^ jiiiit when the others were taken in hand, gr>es five lo negative ■ 

»'!'- -Tippositiou ; and^ its regards the attacks in France, the Chinese I 

'Te I lie only ones sent by MeJ^ssrs. Barrow to that country ; so I 

luiiL (I liny connexion existed between the two series of attacks, which can I 

•caret' ly be dout>ted, it can only have been through the .Shanghai hides, I 

Thf export of hiilefl from China is suhject to " seasons f * the seasons M 

•llertitttiuj; with and being in large measure determined l.»y those of the ■ 

le. The 200 bales bought by Messrs. fiarrow were the first of ■ 

M'ular braml, and trom a particnhir exporter, to arrive in this m 

\ during the season of 1SK2, I^ler in the season there came I 

Ion from the same exi>ortei- 2GD Itales, but tlie^e were all again m 

■d, to Italy, Sicily, Biivaria, and other part^ of the Conti- ■ 

ilie classitication or sorting of the hides Irting etfected ia tliis I 

country in the case of only 22 of the bides. The maiiipulation here, I 

fueh ns it was, does not 8eem to htive resulted in any miseliief, and of the I 

bftle« gent abroad I have only as yet heard of 27 which went to Leghorn^ I 

The evidence in their case was again negative. I 

The condition of tlie first (Messrs, Barrow's) consignments would ■ 

ii«W»i, however, to suggest that contemporaneous hides must be looked I 

for amimgst those of the previous seas^on, and on doing this some I 

farther eridenee of infection apjitears. In I HHl, 335 bales, so far as I can I 

aiartain, of the same brand of hides were imported; 50 of these were M 

botighl by Messrs. Bairow, and tlie renuiinder were again exported, I 

•11 '*in original,'' to various parts td" the Continent. Wljilst those I 

11' : Messrs. Barrow were tieing dealt with, in the workshop, and I 

*'i «>d, already described (East India '* kips '' being at the same I 

U Dili Hi hiiiid), two men who had been engaged at the *' soaks '* were 1 

•ttacked by malignani pustule (Cases 1 3 and 1 4 in appended note ) ,■ one I 

in July nnd the other in SepteuihiT. The first (Ko, 13) had left Messrs. M 

HiiTow's emplovraent on July the Snd, and (meanwhile out of work) ■ 

wotfci^tl the |iiinple on July the tjth, ■ 

It has seemed reasonable to particularize thus far one lji(jndo( hides : I 

fcr It amy be assumed that the goods of a particular exporter may be I 
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App a No 13, ^ri^wn largely from certain districtfl, tiutl, ftgau\, ihat tun m 
be less caretul than auolherof ihe class uf goods lie ree« 
however, at other oonsii^ments from China, evidence is 1 
that they also have been productive of some, althoug}' 
misehiel* Exclusive oi the brand aheady spoken o\\ 
bales were imported durio^ 18^1, ami j-ome 1,3(X) during 1-^ 
were received by tliroe different tirms of brokers heri't, bir 
the exception of a few small parcels that found their way ttj 
Leeds, Glasgow, aad perhaps one or two other pixivineiul i* nu:. 
were ngmn exported tu various places on the Continent. A* 
of the Lomloii warehouses where they were received (Messrs 
and Chandler's), where some 25 labourers on an average are eir'i 
(only about half of these however working on **raw*' imti 
three men sutlered from malignant pustule daring the pr- 
(1883) ; one being attacked on February loth, one on Febr 
and one on July 26th (Cases 15^165 an<l 17 in Note B.). Hiu' 
almoBt all parts of the world are received in this warehouse, 
was noticed by two of the suilererti that tliey had U^ea from t 
time for some few days before their seizure engaged id ino\ 
showing to intending pureliasers (unpacking and repacking ' 
Chinese hides. The other of the three cases was a fatal oin 
sufferer had stated at the hospital timt he had been employed on Chiu^;* 
and East Indian hides and Austrahan sheep skins. 

At Messrs. Anning and Cobb's warehouses, where fewer ial 
are employed, one of the meji suflered in January nf the preser- 
from ft fatal atuick of what I think there can be little doubi waa 
" internal *' anthrax (Case 18, page 112). For three days prior 10 har 
seizure he had been re-packing the Chinese hides* 

These hides would be of the 1882 season. Consignments wen* ^-^^^ 
lande^l at the ** Gun and Shot " wlmrf in October 1882, for h 
two last-mentioned firms. A wharf laWurer employed partly n^ ^j-^- 
work, and paitly in landing sheepskins, was attacked on the 27lh *( 
the month (Case 19 in Note B).* 



I 



In view of this evideuce* the trade in hides in Chinu, and the 
rence of the anthritx diseiise amongst the native animals, fiav* 
special interest. 

The hides are almost exclusively those of oxen, and nu- 1 
mainly from Mongolia ftnd the district around ilimkow, Tlx 
shipped in a partially dried condition, in local ste^^mei-s and c»r 
at Tinsin or Hankow for Shanghai ; where, along with the con 
small number of hides eollteted around that (own, they n 
process of curing (the application in some form or other 
Avhich I liave des.iribed. In this trade some hundreds of CvJitlicc *:f 
employ etl ; they work in gangs under native managerS|aBd the Europeift 
employers are not, 1 am told, likely to hear of sicknesp or death amoiigrt 
them unless something particularly striking occurs. 

From the experience of those who have studied the subject of anllimx 
from the point of view of its ^geographical distribution, it la kr -^ ■' •■' 
the disease affects sometimes the Chinese cattle, (Flemming i 
on Veterinary scienco speaks of having seen it In the north 01 i.iiiri^ »*• 

* Apropos of the trade with the Confmenit ia the coars* of my inqiiv 
recent caag^ of " bloud iioiiS^oiiig "' umoiigst tAiaiers at M«<iiiDt and ' 
raiscbief wusnscnbed to iirscnicaied hidein^ bat whether ChiQ€*te qt oot i ciufco' r*' 
Sotnewhat eailier a1tAck<4 were also heard nf in Pru&sia, 

A lariy^r Dumber of Chinese bides are exported to Ameiict tbaa tg thit ctxtf *'• 
Bome also go direct to Gennnny, ltol}% and Fmace, 
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in|iortjmtT otie mny to liicafli i^mm^ it must a pi-, a. Ko. i?». 
evjxtrience is ver)' different ti> tlint of o^tito'o^^r. 
II TinHitU^i taken for fX^icf. obwrVnttOU, rcacnof Anthras 
^n^d uiiiek^ ol" *' internal " ftof lirax, or uid^J^kSf 
rxtprrviil variety (altitDii;ijh iuclinliug Ipatle^vliyMn 
khitjli ihe nmligrmiU, pui^itiiio seempil to pon- . 

. lo tl ; and in eiirlii.-r yean the i>re- 
|i|ieiini to have been oven ^r(^'*tei\ 

tb(! ellnicjil nineties of tliis disense 

finradioti — tUatrn external or enlimeooji 

!iuti wctirj^ by locjil iooeularion of u 

|>y tlie itiva^Htuu uf tlie lesplratDry organs 

ting tu s^* how fur this explanation 

beiwt*eii tbt? Loiition und Bradford 

ne mtilfriid wliicli t!* for Ehem fhi* 

luure hitimnte, Tht^j liavc*^ in the 

to ttepjkrato fibre i tliat majr on 

rled blood or diiicbarf*^ — a dlstur- 

H'Iou.4y tendmg to ai^Hal cod Lam i- 

€au!*cd by tho manipiibition, a% 

Datr<:r of fact, however, in ihi^ bittt*r 

n<t> igdinst %\m other, &e.j and by 

li^titrbatice of surface impiiritifs, 

p» oa. In tvatehing the work ont^ 

suggested ii but a partial one, 

in the ca^e of ^*^ wet *' hides, or 

I to te ** iioaked *' in the tanning 

^nt nifiy lead to a real fixity of the 

l!ifrtt»ttoti by magon of closeneM 

:1iii Ltmdoti warohonscs have in 
Ml Yorkshire; m both cases 
fitihitt?d, bnt in both «paee i» 
; I la! ; and in fi^i^prtjt of tho 
' omaJ, tbt^ practic** of taking 
. inbcd handi«, m*:,nn to l>e a,s 

Mio ry|Mi of tbta diseti^t? fiin bo 

.,rTM%r l,r*t. } n ■ f .*! ., I *n1 m mI W h^n it 

th€* *?arly 
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A. Wo. 18. with. It was founrl nlso that in the preceding Aprtl two of n flock 
^ 10 sheep, nhav two days occupation of the sAinc mar^bi had ciii* 

^ sutldenly ; and tliat in tlie early part of the samo vcar two heifi*fs 
pastured in the field on the opposite Side of the ditch, ^ere fomiil 
dead. 

The carcuss of the cow tir^t spoken of was buried six feet deep and 
covered ^v ith Iiigc ; the 1 1 rumainin^ eows wert! removed for a period 
of 14 dayi^, and the tun-yard drainage meanwhile diverted. 

In the following November, when the 11 eow8 had beeu som^ 
nine weeks again on tfie field, one was found dead in rht» ditch (no 
signs of a struggle being present to justify tin: nupposttion of 
drowning) ; and on December the 12th another was found doad. The 
Messrs, Edgar, being this time appealed to, attain t*howed (hat tlw 
disease was anthrax. They notiecd at the same tim«^ that the ditch wag 
atill nnidi polluted with tun-yard refuse, tlieir directions as to clean^inj 
having been neglected. These directions were then followed^ aiw 
animals pastured agaiti on the field after an interval of three m ^ 
came to no harm. Tiie farmer has, I understand, obtained cumpcii 
from the proprietors of tlu? binnery.^ 

In Jannary 1881, a heifer died on the home-fttrrn belonging fn tV 
proprietor of tlie tannery ; and Mr, W, Alston Edgar fan rtd ^ 
post-mortem rxamiuation that the lesions wei^ *^ most si: 
** indicative of anthrax.*' Decomposition had, however, consid. 
advanced ; and, fxperimental inoculation afTbrding no resnlls, a j.i 
opinion was withheld Subsequently two more deaths on this pa n.n 
occurred, the cause being referred to ■'' jjulmonary hypera^naia pro<lii< ci 
*' by tympanitis from iin|Mi€Lion of rumen.'* The animals were known 
to have had jieeess to a corner of the fi^eld where several e^rtload'^ '^f 
refuse from the tannery were deposited* 



In bringing the remaining cases of the disease amongtit bide-Workcr» 
that formed itie subject of thi^ inquiry under notice, I will re prod 
tabular statement contained in a paper published hy Mr. Davies-i 
aurgeou to Guy's IIos|utalt (Tabic appended, itote H). With the ant ; 
permission I have brought this table up lo date, adding ?uch cjis- ^ 
are known to have come under the notice of private practirioners, jifui, 
where possible, amplifying such details as tend to throw light on rb': 
source of infeclioiu 

In each of the 38 cases of malignant pn'^tule recorde<l in the tul^'o, 
the legion appeared on some part of the body habitually uncovc;*<iT 
the exact position being as follows :— 

Neck (including inferior surface of chin), 16; cheek, 12 ; eyelid, 2; 
chin» 2 ; lip, 2 ; i'orehead, 1 ; forearm, 3. 

In my n |K>rt on tht3 woolsorters' disease I brought forward evidence 
tending to show that the virus of anthrax did occasionally prod[av 
local effect upon the Angers and bauds ; although the rcsulring puslidt 
did not in tliat posiiion assume a typicai appearance, and hud not 
accordingly been generally recognised. (Vide Memorandum on the 

• Tlie Messrs. Ed»rar tell mc that In their pr€<lecessor*s time (lie fields nfluer *W 
tannery were penwtioally irrigak'd by tan -yard drainagu j and tbAt beiwi*ca \hr Ti*^ 
of May oad ttie Kllh of July 1^03^ four cows of u herd pastured ihcrc died of ^Uoi 
WM pronokincHl at Ibi- lime to Im ■' blood -poimjriiag proi!uft»d by thv tjin-^fW^ 
washiags," At ibf latttir date the herd was rurooved to a disuat panttiiv, aiiiJ tit 
i!etd« arc aow coaverted into arable inud. 

f **Nott*s of two ciisea of mrdignant pastille, together with « iMe af 17 tUe* 
treated at Gay*8 Hospital, by J. N. C. Davica-tloUey, M,D,, Surgtwi lOv ^ad 
Ireetarer on Aaatomy at GuyV Htwpital," VoL LXV. of tbe Modico-CliJnttjp«*J 
Tnmsactioai, London. ^ t 
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Oilucil FpAturea of the Woolsorters* Disease, Note C.) Some evitlcnce App. A^o,ia. 
il farthTOwing that this also has beeu experieoced amongst hido workers. On tho Oectu-- 

rtuce of An thrill 
il is Boney, who contributea an accottnt of a fatal case of malig- ^j?,*^ '^'ik^^ 
writes: *' A nnmber of bad wouods (fingers and handy) Tmdeni by Mr. 
*• my caro soon after this maii*B death, amoug the mQii engaged '*"'**'» ^ptVr. 

k at tho wbarvGs. In aU the cases the firet sign was itching 
n , iben a characteristic papnle, then iaflammatioQ of abaorhent 

Kr Charlea Gibson, of Wetherby, near Leeds, writing of two caaea of I 

muHgnftnt pa.stnlc that he observed in that town amongst workers in a I 

foTr-ii:fTT'hide tannery, says: '* The second case was of the hand; mncblcBa M 

IP constitutional effects, bnt involving the formation of I 

Lary thecal abscess. The pustule was on the back of the hand, I 

" jmd i?iki much smaller and less painful than the one, in the other case, I 

* " on the neck.'* I 

"Die following case of "Acute phlegmon of finger, with gangrene of ■ 

h»Qd/' fri-utc^t in Guy's Hospital, may likewise be recorded in this 1 

coiih m 

y i 43), admitted under Mr. Lucas' care to Guy's Hospital on M 

NovriijiKT uih, 1880- Patient works in a tan-yard, and ha? the first 1 

kaudhni? of hides* many of which are said to be **8takv." States that men I 

are apt lo prick their finj^ers with bidesT and that '* gathered" fingers are I 

^r^ry cuoimon. October 29tb, 1880, pain in right forefinger, so as to be I 

twitthlt' to work- Same evening finger swelled ; imtient carne to hospital M 

tnrtfery. Came again on October 30ib, and on Ist and 6th ^November. Mean- fl 

wbdo hiid been poulticing. On 6th Kovember patient admitted ; two sloughs " 
00 outer mid prdmar aspect of index finger, dorsum of hand red and tense, 
Unfk'r . litr^r<>f<n-nij three incisions were made in latt-er position, 
N*v It, a large wound on hack of hand from sloughing of skin; 
<m« with sloughing edges, unothcr with a slough at the bottom of 
the wuiiudt A little swelling of the arm^ at outer side* No brawny 
' Bwclliijg ; no constitutional symptoms, 10th» tendon on dorsum of 
fioger exposed. 13th, gangrene of dorsal and palmar aspects of lower two- 
thihlw i.f index finger, except tip. Bone hare. Index extensor tendon on 
hftM / ing, 19tb, all swelling gone from arm. Health good. 22nd and 
23i attack of tonsilitis. December 3rd, index finger e^ttcneively 

ilougji* .1 auj hone exposed- House surgeon instructed to amputate at j 

mtitatiirpal joint. Chloroform adTnioistered, bnt before patient completely I 

BUder its iiiflui'ncp, pulse suddenly stopped and he died. M 

It y not improbable, however, that certain of the minor CMea of local - " 

festerings ni ttv be attributable to the action of the poisons n.-ed in the cure 
of die hidos by absorjjtion throagb slight abrasions of the skin. Other 

^yraptrjni^ aTic:Lrt's^tive of the constitutional efl'ects of arsenic, smarting of I 

tLc ey«.*«, diNiic^s of the mouth and lining membrane of lh<.' nostrils, in m 

one or two cases periodical attacks of colic, were heard of, « 

I nm not at all sure that the list 1 bavc given of cai^es of anthrax even I 

appfonchei^cunipleteuess. Duck nntl wharf labourers are noforiotisly an I 

ilDi^tablL* liody of men. They are engaged day by day and pai*! by ibe I 

hour ; Hud ^bonld any individual be absent or disapptmr il is no one's M 

h\mvtL'9% to inquire of bis wherenlmuts. Their work is various, often I 

beijie <^»ne3S*^"d upon many classei* of goods besides hideSj and I he mor- I 

laf tics of the occupation are unavailable, since, in death I 

re- / general term ** labourer'' is too commonly employed. In I 

Of>r, whether medical te>*limony can la? relied upon for complete- I 

oiv- mation in thi^ regarO, thr course of the disease in tlie most 1 

iuipartiuit class of casp»» that of the ** internal infectiou," is to Ijeremem- I 

berv'il. I'he course is such, so insidious in invasion, so sudden in I 

termination, that it seems almost unlikely that suiltrers would often be I 

taken to bo^ipiral ; anil the nearest medical aid is often only sought at a I 
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ApF.A.Nais. P^ri<>tl *<io late forexftct t-linical observation. This wns the ^zperieoca 
at BrftilforJ, oven when puhlit* attention hud b<_*en call<?«l to tbeocew 
I of the disease; nuieli more then is it likely to be rht* cii«ic in i 
where 111 tlierto this form of tin* infection (witboat ctitin^ 
not Iieen recotrnised, Dis. Goodhnrt ami Mahomecl, patli- 
TJospitiilj are of opinion that snch cases have Dot in eiiilier je-M-^ Um 
entirely arisen t from the post-moitem table of the ho«*pit&l. The 
ibllowiiig is the record of n case, for example, that is looked bftck upon 
with much sn&pioion :^ 

J. W. fagcd 4o), admitted to Guy's Hospilal on June 5tb, 1878* under tie 
cafe of Dr. Goodhart Patient works at the wharFesT canying sacks. HUtotry 
onadD^rssioTi : — First felt poorly last Sunday (tliree days ago), when he wi» 
taken with e light abdominal pain, lasting about a q carter of an ^» m'- 
This recurred on Monday and Tuesday (yc*Bterday)- Yesterday * 
was seized with iiiten-e pain, which continued until adinifiRioii. < 
open on Sunday and Monday. Yesterday took two pills ; motion, stnaii 
and ver^' dark. Took hiJ-t meal on Sunday ; only milk since. Since Iiut 
night there baa been vomiting. 

On admisBion at 2,45 p.m. » patient col lapsed. Face pale; lips blue, 
extremities cold and livid ; pulse scarcely perceptible. Groaning with 
intense pain, and legs gomewliat drawn up. Abdomen contriM:^t49d tod 
rigid ; no exceseive tendemoBs ; mind quite clear ; chest nonn&h Becaaae 
more and more collapsed, with eokl sweats. Died 7.46 p.m. 

Autopsy. No general peritonitis (congestion in parts). Eight cr mi» 
ulcers in small int^titiiie, email in size but larger towards csecum, Titty 
presented a sloagby black snrl^ce, on removal of which the wall of tb« 
intestine was fnnna to be thinned. Intense congestion arotmd and upon 
the corresponding peritoneal sarface. Similar ulcers in large intr 
one, in splenic fleicure of colon, very large, and involving noai 
whole circumference of the gut, Peyers glands, healthy ; spleen, **jii ; 
heart, hings, kidneys, healthj. 

In the practice of privat^^ medical men a few eases of .suspicion bate 
likewise occurred. 1 record below the history nf a recent eii-se in tmirii. 
This, so far a^ one may now jiidge, woidd appear wilh extreme prol 
toftftbrfl an example of the internal form of the di^sease; and the tn 
of the hide warebiMi^e wliere the man worked told me of a ^imitai 
(the bl'^tory of which I could not, however, accurately astcertain i uw-^ 
occurred in the same employment three years before. 

Case 18 in Table :-^T. D, (ML 44). A sorter's laboorer; vori' 
and healthy. On Friday morning, January !>tk, 1683. felt ' ^ 
poorly, with shivering, nausea, and pain in the back. Seemed all 
on Satm'day, and went to work as n.^ual ; went out also in the ev 
Early on Sunday morning aroused his wife Baying he felt very u'; 
and m if he were 'Mock-jawed.'' Had a poultice on his neck. ^^Li j 
ecenied a little patly, hut there was no pimple or sore. l*hat da'* _ ^ 
some difficulty in swallowing, but nevertheless took what there tr.*- i 
dinner. On Smiday night was constantly tob^sing to and fro in Wtt ...i 
got no sleep. Towards morning vomited repeatedly ; extremhit- n- 1 ■" 
cold and lips blue. At 10/30 a.m. the doctor first saw hira, TLLr 
then opprcHHion of breathing, cyanosis, and the muscles of the back 
in a atate of rigid contraction. At intervals through the day m 
following night the patient seemed caHier, but vomiting was t: ^i* 
oppression of breatbiug and great res tlessiiesB were frequently i* -uriij;,. 
and the body was bathed in a profuse and foetid pernpiratioa- M 
6 a,m. on Tnesdfty his wife, thinking he was dying, gent again for tb© 
doctor. The patient was gasping for breath, wasblue in the face, and thi» 
extremities were cold. He again rallied, but died apparentlv asphvxiatBJ 
at 10.30 am. 

The ears, neck, aud chest were found soon after death to be ptirpl^ *n<( 
swollen. 
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Attaching, however, what importance one may to these oases, it must app.a. No.is. 
be admitted that the London experience is very different to that o^outhe^ur- 
Bradford. There, during the 1 1 months taken for exact observation, rence of Anthrax 
tJjM proportion of fully developed attacks of «* internal" anthrax, or giJ^.^'^gi 
anthrax fever, to those of the external variety (although including Trades ; bj Mr. 
amongst the latter two cases in which the malignant pustule seemed to ^^^ ®'^'^* 
follow general infection) was as 23 to 9 ; and in earlier years the pre- 
ponderance of the former class appears to have been even greater. 

It is very generally opined that the clinical varieties of this disease 
are detennined by the accident of invasion — that in external or cutaneous 
and in intestinal anthrax, infection occurs by local inoculation of a 
** fixed " virus ; in anthrax fever, by the invasion of the respiratory organs 
by volatile particles. It is interesting to see how far this explanation 
will account fer the discrepancy between the London and Bradford 
experience. 

The wcolsortera' handling of the material which is for them the 
veliicle of infection is certainly the more intimate. They have, in the 
process of sorting wool and hair, to separate fibres that may on 
occasions be matted together by dried blood or discharges — a distur- 
bance of possibly infective material obviously tending to aerial contami- 
aatioo, such as is not so necessarily caused by the manipulation, as 
I liave described it, of hides. As a matter of fact, however, in the latter 
process, by the rubbing of'the hides one against the other, Ac, and by 
t*ie roughness of the handling, much disturbance of surface impurities, 
as indicated by the amount of dust, goes on. In watching the work one 
cannot but consider that the explanation suggested is but a partial one, 
no far as the dry hides are concerned ; in the case of " wet " hides, or 
when those cured in the dry way come to be " soaked " in the tanning 
processes, other agencies, of course, that may lead to a real fixity of the 
virus, operate. 

As regards greater liability to aerial infection by reason of closeness 
of atmosphere, &c., I cannot say that the London warehouses have in 
this respect any superiority over those in Yorkshire; in both cases 
tlie rooms are themselves large and well ventilated, but in both space is 
often too much taken up with htored material ; and in respect of the 
danger of infection through the alimentary canal, the practice of taking 
meals in the warehouses, and with unwashed hand?, seems to be as 
prevalent in one pbce as in the other. 

The doubt as to whether variations in the type of the disease can be 
aacribed to the accident of invasion is somewhat heightened when it 
appears that differences are not limited to the phenomena of the early 
«^?e8. The " woolsorter's " disease, excluding from consideration certain 
apparently radimentury attacks, was shown to be a very fatal malady ; a 
condition of general infection being, moreover, the usual, apparemly all- 
snfficient, cause of death. The experience of " external " anthrax at Guy's 
Hospital has been so different that, regarded as a constitutional infection, 
the disease, as it has been witnessed there, may almost be spoken of as 
henign. Thus, of 20 cases in which constitutional symptoms were present, 
death occurred in five only, and in three of these the result was apparently 
dne to BO purely a local condition as mechanical interference with respira- 
tion by the osdema resulting from the cutaneous pustule (Cases 7, 37, 38, 
of appended note B.}. In the two remaining cases an extensive enteritis, 
with ulceration, had l>een established, and probably contributed materially 
to the fatal issue (Ctuses 16 and 34). The experience at the hospital in fact 
is such that, although constitutional symptoms be markedly present, the 
greatest faith is placed upon the extirpation of the local pnstule ; and in 
otie remarkable case (Case 15) published fully at page 118, bacilli were 
found in the perspiration, saliva, urine, fceces, &c., the patient meanwhile 
tthibiting only occasional transient symptoms of illness. 

He 6764. n ^ j 
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App. a. No. is. These observations seem to imply either an inferior virulence of the 

On theO«!ur- virus itself, or a toleration of its preseuce such as we are not accustomed 

rence of Anthrax to witness in cases of '* internal " anthrax. In snpport of the first possible 

g.^el^'idon explanation, the fact, now apparently well ascertained by pathological 

Tra^? by Mr. experiments and by studies of the natnrally-acquired disease in animals, 

John Spear. that the infective capacity of the anthrax bacillus is not uninfluenced by 

the medium in which it has developed in immediately preceding genera^ 

tions, might be advanced ; and the second is reoommendea by the likelihood 

that some toleration on the part of the infected organism will be 

acquired during the slower inception of the virus in the external form. 

Or, again, there would be considerable show of reason in the argument 

that a local lesion is alwayls developed at the point of inception of the 

virus, whether this be the skin or the bronchial or intestmal mucona 

membranes ; and that since the bacillus cannot readily multiplv in the 

circulating blood but must be continually reinforced from local foci of 

development, these latter, represented by the initial lesion, and varying 

in infective capacity according to their anatomical seat, constitute the 

governing principle of the disease. 

The two last-named hypotheses afford, however, it will be seen, no 
explanation of the circumstance that tempted this discussion, the 
apparent immunity of the London workers from fatal attacks, relatively bo 
common amongst the Yorkshire men, of ** internal " anthrax. 

It may be remembered that in the " Woolsorter's " report I brought 
forward considerable evidence, derived not alone from Yorkshire experi- 
ence, to the effect that certain alimentary substances exerted an inimical 
influence in determining the course and severity of the constitutional 
infection ; and that to this influence, if admitted, the woolsorters, from 
peculiar customs of theirs, had been specially subject. 

III. — ^Remedial Measures. 
The possible precautionary measures that may be taken to guard 
against the danger of anthrax infection from hides and skins, may 
perhaps be thus stated : 

1. The establishment of an organization by which this country may 

be warned of the existence of the disease amongst the cattle, Ac, 
of foreign lands ; so that importation of hides and skins there* 
from, or of " dead " hides and skins only, since danger must 
mainly rest with that class, may be prohibited, either absolutely 
or under certain restrictions as to previous disinfectioD, &c, 

2. The general adoption of some process of cure which would serve 

not only to protect the skin from the ravages of the " worm," 
but would lead to the destruction also of morbific germs. 

3. Failing this, a classification tn^t the place of export (where 

classifications are already made for trade purposes), by which 
^* dead " hides, &e. would be kept apart, to be d^t with 
afterwards under strict precautions. 

4. Certain prophylactic or palliative measures, applicable to individual 

workshops, and individual workers, to be hereafter referred to. 

As to the first of these suggestions, occasional Consular reports, and 
the reports of the Veterinary Department of the Privy Council (both, 
however, dealing mainly with those countries from which live cattle are 
exported) already afford some information of the kind needed, although 
not hitherto used for the purpose named. By other countries, I am 
told, Holland and America for example, an endeavour has been made 
in the direction indicated by requiring declaration before their consuls, 
by exporters, to the effect that the animals of the country whence the 
hides in question are derived are free from epizootic disease. The 
spirit of this regulation, however, is, it is believed, easily evaded ; and 
it is pointed out that when hides are derived from remote parts the 
exporters must often be entii-ely ignorant of the condition of tlie natin 
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cattle. Hie infonnation needed for the carrying out of the first of the App. a.No. is. 
above suggestions would often, no doubt, be at fault, whatever were the on the Oocur- 
arrangetnents made ; for anthrax amongst cattle exists not only as an T^^^ of Anthrax 
occasional widespread epizootic (in which case the country most Hidoi^"8kiJi 
concerned nsuaUy endeavours to provide against the dealing in infected J^^* ^^ ^''• 
material) but also as an enzootic ; causing almost annually a certain 
mortality, but a mortality too moderate to attract more than local 
attention. 

The second suggestion would be promising were it not for the 
extraordinary power) apparently possessed by the spores of the bacillus 
anthracis to resist chemical agents. It might, however, be possible so to 
treat the skins by a prelimina|j process as to cause any attached spores 
to germinate into the easily destructible rods. However this may be, the 
attempt to provide what would at the same time be a method of preser- 
vation and of disinfection seems well worthy of being made; and is 
the more likely to be successful since the present processes of preservation 
are not regarded by merchants as at all satisfactory, and any change 
offering fair prospect of success would accordingly be welcomed. 

The clasiification of the material, so that ** dead " hides and skins 
should be kept apart, might probably as a general rule be brought 
about were buyers to insist upon it. It would result in the limitation of 
dangerous material mainly to one class of goods, instead of its distribu- 
tion throughout the entire bulk. 

The above suggestions refer, it will be seen, to the measures that it 
would be possible to take before importation of the goods, and of these 
the second is the only one that, under the most favourable circumstances, 
could be expected to afford any complete measure of protection. As to 
precautions applicable in this country, it must be observed that already, 
in the exigencies of the trade, the handling of the great bulk of the 
material is reduced almost to a minimum. The greater part of the dry 
foreign hides (the source apparently of greatest danger) are now simply 
removed to the tannery and then soaked in water, before being subjected 
to those processes which may be expected to result in their disinfection. 
To diminish danger from handling in such case it could perhaps only be 
suggested that the bales, instead of being first opened, should be steeped 
bodily in the water, the bands being cut after immersion ; and that on 
special occasions to the water of the '^ soaks " might be added some 
^* disinfectant," or some agent that would render the fluid an unsuitable 
medium, at any rate, for the cultivation of bacilli. 

In Italy a system of inspection of the hides has been attempted, with the 
idea that the disease may be detected by the appearance of the skin. In 
ajiimals, however, cutaneous localizations are exceptional ; and even when 
present it is to be doubted whether by their mere appearance they could be 
difltinguished from similar conditions arising from other causes. The 
system, moreover, necessitates considerable handling of the hides, and 
has, I believe, been abandoned. 

The process of " sorting" should not be undertaken when any special 
reason for anticipating <&nger exists ; and in any case should be so 
carried out as to avoid the unnecessary disturbance of matter in the form 
of dust attaching to the hides or skins. 

The sorting-room should as far as possible be used exclusively as 
such. It should be well ventilated, and well lighted ; the walls, &c., 
frequently limewashed ; and dust, pieces of damaged hides, Ac, carefully 
removed after each day's work. The same scrupulous cleanliness should 
be observed in the warehouse-rooms, and in tannery workshops. Those 
of the latter in which hides are first dealt with should be especially 
weU cared for, and abundantly ventilated and lighted. Experience seems 

H 2 , 
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to show that ordinary sanitaiy precautions of this kind go far to secure 
immunity from the danger in question. 

I would, however, place in the very first rank of defensive measures, 
the dissemination of a knowledge of the danger amongst workmen, and 
of the precautions that are necessary to be observed in the first symp- 
toms of attack. Expeiience continues to show that the disease \» 
amenable to early and proper treatment ; to favour the hope that the 
Greek sorters in their belief (referred to in my " Woolsorters' *' report) 
that, under such favourable conditions, " no man need die of ' dallack/ " 
may not be mistaken. 

One of the largest firms of hide brokers in London (Messrs. Dyster, 
Nalder & Co.) have already taken measures to forward the last-named 
object by issuing for the information of their employes a description in 
simple langua^ of the disease, with plain instructions, in which I fullj 
concur, as to the precautionary measures to be observed. (These in- 
structions are reproduced in the appended note D.) 

Before concluding this report, I would wish to express my great 
obligation to the many gentlemen who have assisted me in the inquiry. 
The merchants and manufacturers, many of whom are mentioned in the 
report by name, have, with a single exception, unreservedly placed their 
information at my disposal, and opened their manufactories and ware* 
houses to my inspection. To the staff of Guy's Hospital, also, to 
Mr. Lockhart Stephens, the late house surgeon, and to many of the 
medical practitioners of the Bermondsey district, I am especiallj 
indebted for valuable assistance. 

September, 1883. 



NOTE A. 




The Fobeion Hide and Skin Trade. 


Imports into the United Kingdom, 1882. 


Hides: Baw, Dry:— 






Numbers 




(approximate). 


From the East Indies (ox and cow) • 


► 4,050,000 


do. (buffalo) 


194,720 


„ * China (ox and cow) 


142,100 


„ Java ..... 


62,307 


„ Madagascar .... 
„ British Possessions in South Africa 


42,930 


296,649 


„ East Coast of Africa (Native) - 


53,606 


♦ „ United States of America 


110,188 


* „ Brazil 


66,561 


* „ Argentine Republic 


16.650 


„ Straits Settlements 


539,655 


„ Aden ..... 


45,400 


„ Russia ..... 


41,400 


„ Denmark - ,. . . 


2,280 


„ Germany .... 


125.062 


„ Holland- .... 


125.697 


„ Belgium .... 


38,049 


., France ..... 


71,512 


,. Egypt ..... 


38,400 


Other countries .... 


247,620 


Totals:— Cwts., 576,196; Not 


J., 6,290,385; value,2,098.89J 



* Those marked mth an asterisk are mainly imported into Liverpool or Bristol ; 
the remainder mainly into London. 
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Hikes: Baw, Wet:— 







Numbers 




rf 


(approximate) 


From Australia 


. 


162,734 


„ Britiah PoBsessions in 


South Africa 


53,732 


♦ „ United States of America 


9,236 


♦ „ Central America 




11,866 


♦„ Brazil . 




143,834 


♦ „ Uruguay 




224,676 


* „ Argentine Republic 




82,304 


„ Sweden - 




14,844 


,, Denmark 




16,484 


„ (Germany 




394,477 


„ Holland - 




246,326 


„ Belgium 




641,402 


„ Prance - 




124,938 


„ Portugal 




36,090 


„ Other countries - 




74,616 



AFP. A. No. 18. 
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Totals:— Cwts., 614,471; Nos.. 2,136,498; value,l,646,786Z. 



Skins : Undeessed, Sheep : — 



From South Africa 

„ Australasia 

„ Argentine Eepublic 

„ France - 

„ Turkey - 

,, Aden 

„ East Indies 

„ Uruguay 

„ Grermany 

„ Belgium 

„ Spain 

» Italy . 

„ Denmark 

,, Brazil - 

„ Other countries 



Goat:— 



From British India, Bengal 

„ Madras - 

„ Bombay and Scinde 

,, South Africa - 

„ Aden 

„ Turkey - 

„ Holland 

„ France - - 

„ Other countries 



Numbers 

(approximate). 

2,242,713 

1,689,388 

1,139,666 

1,088,236 

491,086 

318,686 

226,291 

168,460 

140,642 

109,076 

99,276 

98,830 

74,692 

72,993 

216,999 



Totals :^^,166,718; value,l,080,671/. 



Numbers 

(approximate). 

1,187,863 

426,627 

28,603 

1,142,930 

217,074 

120,663 

74,166 

63,481 

360,166 



Totals:— 3,620,868; value, 368,776L 



The number of rabbit-skins, kangaroo and other skms imported, 
amounts to over 20,000,000 annually. These come mainly from Austra- 
lasia, and are discharged at the London Docks. 



♦ Tho«e marked with an asterisk are mainly imported into Lirerpool or Bristol ; 
the remainder mainly into London. 
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The following table affords some indication of the extent to which the 
different ports of the United Kingdom share in this trade : — 

Import of Raw Hides and Skins at Pkincual Ports (1882). 



Porta. 






Baw 
Hides 
(cwts. 



•,1 



heep r 
Skins \ 
(num< ; 

ers). V. 



(nui 
ben 



i 



i 



r 



I! 



r 



&i 










Goat skins (8,620368) are principally imported into London. 

In estimating the extent of the manipulation of foreign hides and 
skins in this country, a very large reduction must, however, be made 
from many of the above quantities ; for much of the raw material is 
a^in exported to the Continent and America. Thus, during 1882, foreign 
hides were exported to the amount of 423,594 cwt. ; sheep skins to the 
number of 801,389 ; and goat skins, 3,430,960. 



NOTE B. 

Histories op certain cases op Anthrax ; Clinical Notes ; and Notes 

ON Autopsies. 

rin the subjoined text a fuller record of a few of the more important cases 
included in the Table (page 122) is supplied.] 

Case 7.— M. S., aet. 22, a tanner; admitted to Guy's Hospital under 
the care of Mr. Bryant on April 20th, 1882. Two days since (18tb) found 
a pimple, that had for some time previously existed on neck, somewhat 
pamfm and slightly swelling. Now a pustule of tvpical appearance 
presented. 2 p.m., temp., 101°*6 F. ; pustule excised. Sudnight, swelling 
increased and extending over thorax. 

2l8t. Patient distressed on account of diflSculty of breathing j head and 
neck greatly swollen, so that he has to lie with head thrown back over a 
pillow. Temp, (noon) 101°*8. Incisions below angle of jaw to relieTe 
breathing. Microscopical examination of serum and of blood gave negatife 
results. 

22nd. Temp. 100°*2. ** No delirium, no sign of general sepsis. Death, 
apparently due to pressure upon air tube, at 2 p.m." P.M. examination 
refused. 

Case 15. — A.B. (a3t. 43), a sorter's labourer ; admitted to Guy's Hospital 
on mominff of February 20th, 1883, under the care of Mr. DaWes-Colley. 
On Thursday evening February 15th, had noticed a small cherrf-red 
" boil," about the size of a pea, on the seat of a scratch, near the moutn, he 
had received earlier in the day. Same evening, rif(or ; loss of appetite 
from that time; no rest; delirium at night. Kedness, accompanied by 
puffiness, gradually increasing. Cough since Sunday, the I8th. 

On admission : Patient, a well nourished muscular man ; extremely weak ; 
cannot stand. Near comer of mouth, a bright scarlet swelling, having a 
translucent appearance, with a depressed black centre. The sweBing, which 
measures 1 1 by nearly 1 inch, rises abruptly from the surrounding skin of 
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the cheek, the latter being puffy but not perceptibly reddened. There are app. A. Na 15. 
no distinct vesicles around eschar, but an herpetic eruption about the lower th«7ii3«i«. 
lip. The patient describes a gnawing sensation, not amounting to pain, in renoeof Anthiix 
the pustule. in the London 

Temp. 99^-3. Pulse 80. ^ SS&S^b^Mr 

Pustule excised under chloroform; and the wound cauterized with John Spear. 
Yacquelin's thermo-cautery. 

Diet : brandy, beef tea, milk. 

Serum obtained from vesicles showed abundant typical bacilli ; "blood, 
only micrococci." 

7.30 p.m., Patient feels better ; 1. 101°-1 ;1 1.30 p.m., t. 9^-4, 

2l8t. Fair night, t. (11.30 a.m.) 9930°. Pulse, 72. Swelling of face 
subsided : complains of abdominal and lumbar pain. 

22nd. Had a very restless night, and was slightly delirious ; now, frontal 
headache and pain between shoulders. Has bad cough (little bronchitis) 
and breath smells very foul. Sputum contains bacilli and micrococci. 

23rd. Wound red at edges. Urine examined microscopically showed 
presence of bacilli and micrococci. (Chicken added to above diet.) ^ 

26th. Wound dressed daily since last report ; complains of slight frontal 
headache still. Had a good night. Slightly delirious at times. Temp., 97^. 
Pulse, 64. Cough better. Appetite good. Still some puffiness about 
angle of jaw. 

27th. Fffices examined showed presence of bacilli and micrococci. 
Bacilli also found in the perspiration. (Ordinary diet ordered.) 

March Ist. Slight frontal headache and cough. Temp., 96^; pulse, 66. 
Wound dressed <mily. 

2nd. Blood examined, no bacilli detected. 

3rd. No cough; frontal headache continues. Temp., 97^*8; pulse, 57. 
To get up after tea. 

6Qi. Patient feels better, t. 98°; pulse 75. (Full diet.) 

10th. Pains between shoulders, not affected by respiration. Has had 
a feeling of faintness come over him, but has not lost consciousness. Pers- 
pires at times rather freely. Temp , 9T ; pulse, 72. (Brandy, eggs.) 

12th. Last night patient had an attack of diarrhcoa. Ten motions, last 
containing a little blood and mucus. Eaten nothing but the ordinary full 
diet. Temp, (morning), 98^ ; pulse, 92. Faeces examined; no bacilli. 

13th. Ordered to keep in bed, and put on light nutritious diet ; milk, 
beef tea, eggs, farinaceous food; brandy. Faeces and sputum contain 
numberless oacilli . 

14th. Fish diet. 

16th. No diarrhoea since 13th. Wound nearly healed. Sputum 
examined, contains a few bacilli. Seems pretty well ; ordered to get up. 

17th. Full diet. 

20th. Dischar^d. Urine examined and found to contain a few bacilli. 
Patient came twice to the hospital during next fortnight, complaining of 
ill-defined pains, muscular twitchings, cough, and debility. 

(7a»e 16. — ^W.S., eet. 33, sorter's labourer, admitted to Guy's Hospital 
under the care of Mr. Bryant, on Monday 26th February. On Thursday 
the 22nd, noticed pimple on left cheek. This, on Friday morning, was the 
size of a pea, and 'increased during day, swelling appearing under jaw. 
Began to feel unwell between 4 and 5 p.m. on iViday ; appetite then im- 
paired. This morning (26th) his hands got cold and dead, and he has 
suffered from retching and sluvering. 

On admission, at 11 a.m., on left cheek a raised sore : a central blackish 
slough, surrounded by a yellowish brown rim one-third of an inch broad, 
on which are the remains of vesicles now broken and exuding senmi; 
surrounding swelling red, and with a translucent appearance. Glands 
under jaw much swollen; oodema extending round the neck as far as 
the spine, and in front as low as the clavicle. 

Face, ears, and lips livid; hands slightly livid ; complains of coldness 
of extremities ; sensation in hands impaired ; sweating profusely. Pulse, 
132, weak ; temp., lOO'' * 2. Coald not stand this morning. 

Pustule excised at 3 p.m. by circular incision one-fourth of an inch out- 
side vesioalar ring ; wound cauterized with benzine cautery. 
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App. a. No. is. The administration of chloroform had been commenced, but patieitt 
On theOwjur- struggled so violently, and became so extremely livid, that it was dig* 
renoe of Anthrax contmned after about 30 seconds. Patient said the operation gave no pain. 
^ the ^»^^." Characteristic bacilli found in large numbers in serum from the sore 
TradM? by Mr. ^^^ blood of wound ; they were very numerous also in sputum, but none 
John Spew. detected in blood drawn from finger. 

Feeling of light-headedness and bad dreams; breathing oppressed. 
Taking iced milk and brandy. 

Vomited several times ; expiration ** blowing ** or ** puffing," as though 
lips were paralysed. Died at 12 (midnight), naving a sort of convulsion 
of the lower extremities. 

Autopsy (by Dr. Mahomed) 12i hours after death. — ^No signs of decom- 
position ; rigor mortis well marked ; much hypostasis, and body genenillv 
cyanosed. Wound of excision appeared healthy. Head : a few small 
patches Of blood staining of pia-mater, especially over side of right 
nemisphere. ^ 

Respiratory organs. — Cervical glands vascular and somewhat swollec. 
No recent pleurisy. Lungs apparently healthy, but dott^ here and therv 
are dark red nodules, like small infarcts (about 20 in all). Neither 
inflammation nor oedema in surrounding tissue. Mucous membrane of 
trachea congested ; bronchial glands not enlarged. Heart normal; aorta 
slightly blood stained. The blood unusually fluid and of dark colour. 

Abdomen, — ** Patches of injection could be seen through the peritoneum 
covering the small intestine, at the spots corresponding to the authraooid 
nodules to be described. No lymph on peritoneal surface ; but the peri- 
toneum contains about two pints of dark yellow-red fluid. Mucous mem- 
brane of stomach thick and mammilated, with much adherent mucus. On 
the anterior wall, about middle of lesser curvature, is an oval patch, J x | in., 
in the centre of which is a small dark slough, appearing to have ali^dy 
partly separated and the remainder being rapidly thrown off, leaving the 
muscular wall of the stomacb exposed. Close by, a little nearer the 
pyloric orifice, is another small ulcer, about J in. by |, from which the 
slough has entirely separatee^. These appear to be small anthrax nodules 
in course of natural cure. Passing down from the pyloric orifice the fol- 
lowing condition was found pretty equally distributed throughout the 
small intestine : — In the duodenum and jejunum were numerous anthrax 
growths ; in this part of the intestine they universally followed the line of 
Sie vaivulsB conniventes ; a portion of such a valve, vanring in length from 
i to li inches, would appear with a black or rather dark-brown slough 
occupying the free edge of both surfaces, much like the brownish sloogh 
whicn occurs in the skin. Surrounding this would be an area of 
hyperaemia, with some swelling of the mucous membrane, varying in site 
according to the slough, but with a radius of not more than an inch in the 
largest." 

** Lower down, where the valvula3 conniventes disappear or become 
less marked, the anthrax nodules became merely circular patches of raised 
blackish-brown slough with surrounding area of vascularity. La the lower 
part of the ileum the solitary glands were remarkably large and promi- 
nent, but there was no increased vascularity about them nor any slough in 
their centres." 

** The caecum was remarkably oedematous ; its walls f to i inch thick, 
with pure oedema, no redness. It contained several anthrax nodules in its 
cavity, and around these were the usual vascular zones. They were also 
scattered through the upper part of the large intestine." 

Mesenteric glands, not notably enlarged, but on section are seen to be 
vascular and of a purple colour. Some of them appear to contain small 
ecchymoses. 
Spleen not much enlarged ; but soft and diifluent. 
Other abdominal viscera apparently healthy. 

Case 34. — 1. 0. (aged 47) a tanner, admitted on Septtmber 4th, 1877. to 
Guy's Hospital, under the care of Mr. Howse. On August 2l8t, noticed a 
small pimple on cheek; on August 30th, cheek swollen. Patient thinks 
he has been poisoned in the tanneir, and says it is not infreunent for 
men to be tnus afi'ected. On admission : cniUinesB; slight dyepDoca. 
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Temp. 103* F. ; pulse 101, rather weak. Vomiting on two previons App. A. No.i3. 
days frequent. Patient complains of indistinctness of vision, of a on tK3"o^J«i-. 
bnrningBeEsation in legs, and of sleeplessness. Pustule excised and wound rence of Anthrax 
cauterized with a mixture of chloride of zinc and starch. Sept. 5. Weak ^.Jf*® ^"^i*" 
and faint, had a little sleep, temp. 10(f'4. Sept. 6. Feels better, oedema of Trades ; by Mr. 
cheek nearly disappearea. Bowels freely opened. Sharp pain in right John Spear. 
mde of neck. Sept. 7. Feols much better ; takes his food well, does not 
have good nights. 10.30 p.m., vomiting, occasional cramps in limbs, and 
shivering. Sore over loins. Tern. 97°'9. Sept. 8, 1 a.m. Extremities cold, 
sweating. 10 a.m., pulse very weak; still pain over loins. Temp. 98^*0 F. 
lAter, delirium. Death, 5 p.m. 

Post-mortem examination, 45 hours after death: body cyanotic, especially 
the face, thighs, and scrotum ; very foetid smell. Tissues below wound of 
exciBion somewhat indurated* and one gland beneath jaw swollen and 
intensely congested. Otherwise no evidence of extension of the disease : 
veins and cellular tissue quite healthv. Abdomen : No general peritonitis, 
but over sorfaoe of small lengths of ileum were patches of very intense 
ecchymosis ; here intestine remarkably thick ana hard at its mesenteric 
attachment, but, with one exception, the corresponding mesenteric glands 
were not enlarged. The alimentary canal being laid open, in the stomach 
were found two or three raised flattened ridges of mucous membrane ; firm 
to touch, and fleshy looking on section ; their surface covered by a film of 
black discoloured blood. About the middle of ileum, at points corre- 
sponding with the ecohymoses on the peritoneal surface, were two large 
imtches, about 3 inches in length, and separated by about 18 inches of 
healthy intestine, and beneath these again two smaller ones, where the 
mucous membrane was in a state of almost carbnncular inflammation. (To 
quote further Dr. Gh>odhart'8 notes : " There was no pus anywhere, though 
** it could not be doubted that the brawny swelling was inflammatory ; 
** indeed I think that the term * charbon of intestine ' not a bad one; the 
** induration was very similar to that of the cheek.") The area of Peyers 
patches appeared least afiected, and the solitary glands were not enlarged. 

Lungs collapsed ; spleen, pulpy ; other organs, normal. 

Notes on Autopsies (for clinical notes, see the table). 
Case 37. — E. M. (aged 43). The starting->point of the disease was still 
marked as a purple patch, the size of a penny-piece, about one inch 
below the angle of jaw. The tissues beneath and for some distance 
around, including neck and upper part of chest, were infiltrated with 
inflammatory products. Nowhere was there any tendency to suppuration. 
The facial and jugular veins were healthy. The OBdema extendea probably 
along the planes of the cervical fascia, so as to reach the base of the 
tongue, the tonsular and faucical regions, all of which were extremely 
oedematouB. The entrance of the larynx also immensely swollen, and 
the tissue in the ventricle of the larynx was likewise oedematous, bulging 
above the vocal cords. Lungs healthy. 

Case 38.— 3f. A. 0. (aged 11). Post-mortem, 26 hours after death. Xo 
sign of deconiposition ; much hypostasis. External examination : Several 
incisions near anterior part of neck, and below angle of jaw a vesicular 
swelling a line or two in diameter, with some raised thickening of its 
base. The skin and subcutaneous tissues around an inch and more in 
thickness from oedema. No suppuration anywhere. Cervical glands 
slightly enlarged. Pleurtc normal. Lungs normal, except that they con- 
tained an excess of dark blood. Larynx : Aryteno-epiglotidean folds 
considerably oedematous, not sufficiently so now as to close the rima, 
but flaccid and easily falling over the chink, and this had probably hap • 
pened as the cause of death. Intestine •* About 1^ inch above the caecum 
a patch of intesline was covered by a flaky white membrane which 
rested on the surface of the mucous coat, but was not adherent to it. 
Neither was the mucous coat injected beneath it. Intestine elsewhere 
healthy. The Va^na at its upper part contained some pus-like fluid, 
and in scraping this away a velvety injected surface presented, which, on 
scraping, gave place again to smooth mucous membrane. The rugae 
elsewhere injected, but not covered by any inflammatory product. 
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NOTE B.— continued. - . - . 

A Table of 37 Cases of Anthrax that have occurred in recent Years amoogil 

Cases observed amongst ill 

[NoTB. — Cases marked with an Asterisk were treated at Guy's Hospital ; these, with the exeepu 

contamed in Vol. LXV. of the Medico-Chim^fl 


No. 


Physician 

or 
Surgeon. 


Patient. 


Sex. 


Age. 


Date of Attack. 


No. of Dnys 

before 
applying for 

Treatment. 


Seat of 
Charbon. 


Condition of idjiPat 
Partg. 

t 


1 


Mr. Dry - 


J. D.- 


M. 


23 


Feby. 10, 1882 - 


5 


scribed). 


Muchfwdkn. • 


2 


Mr. James - 


G.N. 


M. 


24 
18 


Feby. 11, 1882 - 


10 


Chin (typical 
lesion do- 
scribed). 


Neckmocfasffdks- 


3 


? 


W. - 


M. 


Feby. 20 (about), 
1882. 


? 


Forehesd - 


Swollen • • 


4 


Mr. Adcock 


B^C- 


M. 


21 


March 8, 1882 


4 

t 


Neck - 


Qrest mllii* * 
tending am • 
breasT 


5 


Mr.Marahall 


8. - 


M. 
M. 


63 

60 


March 4 (about), 
1882. 


9 
(about) 


Do. . 


SwoUenanddtft • 


tf 


? 


C.B.- 


April 6, 1882 


2 


Under chin - 


Glands on etch sA 
swollen. 


*7 


Mr. Bryant 


M.8.- 


M. 


22 


April 17, 1882 


3 


Neck - 


BxtensiTO oedow 


S 


LondoQ Hos- 
pital (out- 
patient). 


F.D.. 


M. 


50 


Feby. 1882- 


• — 


Under chin - 


Swollen down to fhrf 


*9 


^Ir.Golding- 
Bird. 


G.P.- 


M. 
M. 


Feby. 1, 1882 


1 


Lower eyelid - 


Slight OBdens- 


•10 


Mr. Howse - 


J.J. . 


29 


July 25, 1882 


1' 


Neck - 


Diffused redncsiffl 
oedema. 
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NOTE B.-^anHnued. 

PsssoKS ENGAGED in the London Hide and Skin Trade ; to which are added two 
Geniral Population. 

of two or three of the more recent, have before been recorded by Bir. DaTies-CoUej in a similar Table 
Society's Traniactions.] 



1 

CoostHational 
SjmjrtoiM. 


Where 
employed. 


Oocapation. 


Apparent Source 
of Infection. 


Treatment. 


Result. 


Remarks. 


HeMlMheonly - 


Messrs. 

Barrow's. 


Tan yard 
hkbourer. 


? Chinese hides 
(see text of 
report). 


Poulticing - 


(}ured - 


Confined to house 
two days, off work 
17. Walked to 


He«Iacbe and 

vomiting. 


Do. 


Do. 


Do. 


Do. 


Do. - 


In bed one week : 
then got up and 
walked to doctor's 
surgery. Off work 
a month. 


yone - 


Do. 


Do. 


Do. 


Do. 


Do. - 


Patient went into 
the countrv. 
Manager of worxs 
describes typical 
pustule. 


Bxtreme restless- 
aeuriam. 


Do. 


Tan yard 
labourer 
and 
flesher. 


Do. 


Do. 


Died 
(March?). 


Noticed pimple on 
.Friday; restless- 

noMS, Ac. first on 

Saturday night. 

Died Tuesday. 

Total abstainer. 

No p.m. 


Pfcin ind tight- 
n«s in cheat; 
romitiDg, rest- 


Do. 


Tan yard 
Ubouier. 


Do. 


Do. 


Died 
(March 17). 


Constitutional 
symptoms (vomit- 
ing, pain) on 
Sunday 6.fJ0 a,m. 
Died following 
Friday. Rapid de- 
composition. No 
p.m. 


Hesdacheonly - 


Do. 


Do.: 


Do. 


Do. 


Cured - 


In bed two days; off 
work five weeks. 


DyspiKBa. T. 


Do. 


Tanner - 


Do. 


Excision 
(without 
cauterisation) 


Swelling 
increased 
after 

operation. 
Death in 
48 hours. 


Fuller record in 
text (p. 118). 


None 


Messrs. 
Woods. 


Carter - 


Do. 


Cauterisation 


Cured - 


OfT work a week. 


Febraary «rd. 
E.T.lorP. 


Messrs. 
fiarrow's. 


Tan yard 
labourer. 


Do. 


Excision and 
cauterization 

Do. 

(caustic potash) 


Cured 


Considerable in- 
flammation and 
••loughlii^r, which 
resulted in ectro- 
pion, followed 
operation. 


(On admission) 
depressed, rest- 
test, fUnt, pro- 
fuse sweats. 
T.lf.2»-4. 


Butler's 
wharf. 


Labourer. 


Do. 


Cured - 


During conva- 
lescence pain in 
letra, with blulsh- 
i^ patches* 
slight diairhcBir 
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No. 


Physician 

or 
Sur^Aeon. 


Patient. 


Sex. 


Age. 


Date of Attack. 


Ko. of Days 
before 

Treatmeut 


Seat of 
Charbon. 


Condition of id jftftst 
Paris. 

'1 


•11 


II r. Durham 


T.B.- 


M. 


28 


Aug. 8. 1882 


8 


Cheek. 


Pace, neck, kA 
cervical flaaif 
swollen. 


12 


Dr. Doughis 


J.W.. 


M. 


80 
39 


December 10 
(about), 1882. 


6 


Neck - 


Swollen • - 


•13 


Mr. Dalies- 
CoUcy. 


T.W. 


M. 
M. 


July 6, 1881 


6 


Cheek- 


(Edma to third nk • 


14 


Mr.Marsball 


E.N. 


18 


% * <'»»"«• 


8 


Under chin - 


Much swollen- • 


•15 


Mr. Davies- 
Colley. 


A.B.- 


M. 


43 


Feby. 15, 1883 - 


6 


Cheek- 


PuHy gweiling; »-' 
larged glands. 


•10 


Mr. Bryant 


W.S. 


M. 


83 


Feby.22.1883 - 


•1 


Do. - 


Glands benaUh ji* 
much enlaipil; 
OQdema down » 
cUTide. 


•17 


Mr. Uowae 


E.W. 


M. 


87 


July23,1883 


4 


Do. - 


Swollen, Ted,andt<iwi 
Few enUiked/^c-t 
maxillsiyguntK 


IS 


Dr.Gittins- 


D. T.. 


M. 


4i 


Jan. 0,1883 


8 


nntemal 
anthrax. 




•19 


Mr. LucM - 


D.C.- 


M. 


18 


Oct. 27. 1882 


3 


Neck - 


face and neck do*n 
to shouldm muc^ 
swollen. 


•20 


Mr. Uow90> 


G.B. 


M. 


31 


Deo. 10, 1882 


8 


Do, - 


rather bird. 
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Constitutional 
Symptoms. 


Where 
employed. 


Occupation. 


Apparent Source 
of Infection. 


Treatment. 


Result. 


Remarks. 


/Before admission) 
headsche,«hiver- 

inif. 


Butler's 
wharf. 


Labourer- 


? Chinese hides (see 
text of report . 


Excision 


Cured - 


Tho pustule de- 
veloped at seat of 
old wound that 
had healed about 
six weeks before. 


Headache, shirer- 
inf. 


Do. 


Foreman- 


Do. 


Poultices 


Do. - 


Game to warehouiie 
every day, but 
felt very ill. 


Headache, loss of 
ipixHite. T. :ior. 


Memrs. 

Barrow. 


Tan yard 
labourer. 


Do. 


Excision : and 
application 
of chloride of 
tine. 


Cured 
(Rapid 
disappear- 
ance of 
local and 
constitu- 
tional 
symptoms 
after ope- 
ration.) 


Pull account in 
Mr. Davies- 
Col ley's paper. 
Bacilli rot found 
in blood; found 
in the layers of 
the corium be- 
neath eschar. 


Headacfae. vomit- 

^int restlessness; 

•lilrtit delirium. 


Do. 


Do. 


Do. 


Poulticing - 


Cured - 


In bed three days, 
and only went to 
doctor on getting 
up. Off work 
eleven days; very 
weak for some 
time. 


On admission, ex- 
tremely weak; 
bas had rigor; 
d«Uriotts at 
nifht:cougb. 


Do. 


Do. 


Do. 


Excision and 
cauterisation. 


Do. • 


Bacilli found in all 
tho excretions. 
Fuller account in 
t«*xt (page 118). 


Bhiverinfc itch- 
ing, ooldness and 
KTidity of ex- 
tremities. T. 
Wl Sweating. 


Messrs. 

Flaok and 
Chandlers. 


Sorter's 
labourer. 


Do. 


Excision and 
cautery. 


Died 
Feby. 28 
(9 hours 
after ope- 
ration). 


Secondary affec- 
tion of intestine, 
stomach. and 
lungs. Fuller ac- 
count in text 
(page 119). 


None 


Do. 


Do. 


Do. 


Do. 


Cured - 


Tvpical bacilli 
found in serum 
est-apiuK from 
vesicles around 
escliar. 


^ofuse and foetid 
penpirations. 
P«t restless- 
n«M, vomiting, 
ifipnoBa, (jyan- 
Mu: tetanic 
spasms. 


Messrs. 
Anningand 
Cobb. 


Do. 


Do. 




Died 
Jany. IS. 


Swelling of neck 
and chest, with 
much blue dis- 
colouration im- 
moilitttely after 
death. Fuller ac- 
count, see text, 
psgell2. 


On sdmission. 
T.lOP-lOct.81, 
irowipr, some- 

T.104»TNoT.i; 
r«ttleas, more co- 
ferentT.normal- 


Gun and 
ShotWhart 


Labourer - 


Do. 


Excision and 
cauterisation. 


Cured - 


Continued im- 
provement after 
Nov. 1. 


Jhiyering; head- 


A Thames 
wharf. 


Do. 


(Carrying dry 
hides.) 


Excision ; 
caustic 
potash. 


Do. - 


Continued improve- 
ment after «»pera- 
tion. (I could not 
trace this man.~ 
J.S.) 
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No. 


Physician 

or 
Surgeon. 


Patient. 


Sex. 


Age. 


Date of Attack. 


No. ofDayi 
before 

Treatment. 


Seat of 
Charbon. 


CondiUonofidJieat 
Part*. 


•21 


Mr. Lucas • 


B.M. 


F. 

M. 

M. 
M. 

M. 


14 

27 

SO ' 
47 

81 

67 


May 1883 - 


6 


Upper lip - 


bwollen and hrawnr. 
Glands enlarffiL 


•22 


Mr. Golding- 
Bird. 


J.B. 


Sept. 16, 1881 


3 


Cheek • 


Swollen - . 


•23 


3Ir. Jaoobson 


C.T. 


Aug. 2a, 1881 


2 


Do. - 


. . 


•24 


Do. - 


P.F. 


June 29, 1881 - 


4 


Back of fore- 
arm. 




•25 


Do. - 


P.E. 


April 9, 1881 


7 


Lower eyelid- 


Upper eyelid ib* 
cheek swollen, ak 
glands. 


20 


Mr. Francis 
Bonney. 


J.W. 


P. 

F. 
M. 

M. 


March 10, 1881 
(said he had been 
stung by a fly 
about 10 a.m.). 


1 


Neck . 


On 12th, denne mO- 
ing over thwatttd 
entire snibct v 
cheek; 6 inches dof 
over steraum a 
evening of ISth. 


♦27 


Mr. Lucas - 


8.C. 


47 


Dec«6,1881 


11 


Oheek- 


Eye dosed; i^ 
under jaw enlsifto. 


•28 


Do. - 


D.W. 
J.R. 


23 

28 

23 

18 


Oct. 6, 1880 


5 


Do. - 


Much swellinf. ^ 
closed ; lip an u>d> 
thick: ffcnd* «»• 

1 


•29 


Mr. Bryant- 


Kov. 24s 1879 


5 


Forearm 


Blush, up to anil* • 

i 


•30 


Mr.Golding. 
Bird. 


J.B. 


M. 


Nov. 9, 1878 


4 


Cheek- 


SwoUen ; gtawb «* 
Urged. 


•31 


Mr.Howse- 


F.H. 


M. 


Nov. 1, 1878 


8 


Chin - 


Much brawny mfi'- 
tration. 
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ComtifeatioiMa 
Symptoms. 


Where ^ 
employed. 


Occupation. 


Apparent Source 
of Infection. 


Treatment. 


Besult. 

1 


Eemarks. 


Xooe 




"Unhairer" 


English and Aus- 
tralian rabbit 


Excision ; 
cautery. 


Cured 


The centre of the 
pustule was black, 
but no secondary 
ring of vesicles. 
Blood and serum 
examined without 

ganisms. 


So appetite; sick i 
hmbsfeel stiff. 


Sun and 


Sorter's la- 
bourer. 


Bombay and Cal- 
cutta hides, 
horns, and hoofs. 


Excision ; gal- 
yanic cautery. 


Do. 






Lm of appetite 
indileeplesBiieflB. 


Do. - 


Do. 


Bombay and Zan- 
zibarhides. 


Excision; chlo- 
ride of zinc. 


Do. 




None - 


A Thames 
wharf. 


Stevedore 


Loading Austra- 
lian fleeces on 
22nd June, again 
on 29th (latter, 
day of attack). 


Excision 


Do. 




Seepleanen; 
trembling. 


Sun and 


Tiftbourer- 


Australian fleeces ; 
hides in ware- 
house where 
works* - 


Excision; 
chloride of 
uno. 


Do. (Bapid 
improve- 
ment after 
operation.) 


Bacilli found in 
blood taken from 
wound. Full ac- 
count of this case 
in Mr. Davies- 
Coll€6r*s paper. 


Hidtolearework 
wjMiing of loth 

'Mif chest WM 
"fining up;" 
(una. 


A Thames 
wharf. 


Do. 


Hides J chiefly wet 

BpUSSUU). 


Constitutional. 


Died se- 
oond night 
of illness 

(mh). 


Mr. Bonney de- 
scribes the pus- 
tule itself as ''a 
**hard carbuncu- 
** lar eminence, 
"having a red 
•* pimple which 
" shone, but appa- 
**rently had no 
-exudation." 


Tc»7 little. 


Own home. 
Cubit Town 


Household 
work. 


Husband unloads 
ships, but had 
not been engaged 
on hides. 


Excision ; 
cautery. 


Cured. 
(Bapid 
Improve- 
ment after 

operation.) 


Strict inquiry failed 
to show source of 
infection. 


feeonadimamon 

«Hih»d had a 
sMew night. 


Sun and 


Labonrer- 


Sorting East India 
hidoS: 


Do. - 


Cured - 


Thedayhecameto 
the hospital the 
swelling was sub- 
siding. 


Kane . 


• 


" 


Sheep and goat 
skins from Cape. 


Excision; 
chloride of 
sine 


Do. 


No bacilli found in 
blood or serum. 
(I did not trace 
this man.— J. S.) 




Tanneiy - 


Labourer- 


At "soaks" (first 
handling of 
hides). 


Excision; 
carbolic arid 
tannic acid. 


Cured - 




¥*?. quite 
^thy and 
strong. 


Hide Wharf 


Do. 


Foreign hides 


Excision; per- 
chloride of 
iron and 

applied. 


Do. 


Nothing abnormal 
found in blood. 
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1 
No. 


Physician 

or 
Surgeon. 


Patient. 


Sex. 


Age. 


Date of Attack. 


No. of Days 

before 
applying for 

finical 
Treatment. 


Seat of 
Charbon. 


Condition oduljaoRi 

Parts. 


-.2 1 


Mr. C.Foster 


A. P. 


M. 


17 
20 

47 

27 
33 

43 
11 


Jan. 12. 1878 


6 


Anterior sur- 
face of fore- 
arm. 


Qlands enUrjwd 


•33 


Mr. Golding. 
Bird. 


D.D. 


M. 
M. 


Oct. 14, 1877 


3 


Neck - 


Whole side oCtwk 
much svoUes isd' 
brawny. 


*3t 


Mr. Howse - 


J.O. 


Aug. 20, 1877 


15 after ap- 
pearance of 
Pywle. 5 
after swell- 
in^. 


Cheek - 


Great sweUing-GlaDi, 
enlarged- [ 


•35 


Mr. Davies- 
Colley. 


G.J. 


M. 

M. 

M. 

F. 
M. 


March 31. 1875 • 


7 


Da - 


Some swdliwf ^ 
glands under >». 1 


•.30 


Do. - 


J. F. 


Dec. 14, 1873 


6 


Chin - 


I 
No jJumwDdiM 1 
oedema. 


•37 


Do. - 


E.M. 


Nov. 15, 1873 


7 


Neck - 


HardcDdcnisofneci. 


•38 


Dr. Haber- 
shon. 


M.A.C. 


Oct. 13, 1873 


6 


Under chin - 


1 

(Edma of face ^i^i 

neck,glAttUs«<3w&| 


39 


Dr. Jacluon 
(Dr. Marshall 
and Sir Jas. 
Pairet in con- 
sultation.) 


Mr.G. 


March 29. 1878 - 


1 


Do. - 


On30thMarch.^t! 
swolllng.: oojl*^ 
tissues m tioit tf 
neck cnoratw^I 
swollen, bsrd s» 
brawny, wd ^^ 
coloured. 








- 




I 


L few other ca» 


es that did not, f 


Droneressonor***^ 
« 
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CoDBtitotional 



Where 
nnployed. 



Occupation. 



Apparent Source 
of Infection. 



Treatment. 



Result. 



Eeniark.H. 



Siek; bint; no 
rett; T.101'-2. 



Temp. 108^; pulse 
128. Day after 
oiKimtion, vo- 
nited, droirqr, 
retUen, jerkins 
morements ol 
boe and hands. 



VomitiM;T,10!r'. 
■light ciyspnoea; 
pest restlessness. 



None 



None 



^E^yvpiuBa, vomit- 
ing T.IOOP-S. 



Brspnoea 



Oa mi March, 
levttiahness; on 
SUt sod foUow. 
»ng dsys, f^eat 
Mw mcreasinr 
ditDoolty of 
biwathini? and 
waUowmg ; pro- 
nwe perspira- 
tons; foetid 
>>Ksth. delirium, 
pnstrstion. 



Tannery 



South-East- 
emifharf. 



Sun and 



Wharf 



Messrs. 
Anningand 
Cobb's 
warehouse. 



Wharf 



Labourer 
(puts hides 
to soak.) 



Do. 



Do. 



Do. 



Sorter's Ufc- 
bourer. 



Labourer* 



Hide mer- 
chant. 



Foreign hides - Excision 



Five weeks ago un- 
loaded diy hides ; 
since then em- 
ployed at same 
wharf; but chiefly 
in unloading 
potatoes and 
currants. 



East Indian dry 
hides (Calcutta 
and Bombay). 



Foreign hides 



Bast India hides • 



Foreign hides 



Not ascertained - 



? The handling of 
raw hides, orlhe 
sting of an insect 
on the river 
banks wl^ere the 

Satient had 
riven. 



Do.; 
acid. 



nitric 



Excision ; 
(Sept. 4th). 
chloride of 
tine 



Excision ; chlo- 
ride of zinc. 



Excision ; Chlo- 
ride of dnc 
paste. 



Laryngotomy 



Incisions 



Incisions and 
stimulants. 



*fanit of satisfactory investigation, were heard of. 



Cured 



Do. 



Died. Sept. 
8th. 



Cured 



Do. 



Died, Nov. 
24. 



Died, Oct. 
19. 



Death, Apr. 



No bacilli found in 
blood. Patient for 
two days follow- 
ing admission con- 
tinually expecto- 
rated " a clear, 
*• thick. viitcid 
** substance." 



Clinical and P.M. 
notes, page I2u. 



For six yean a total 
abstainer. 



Two years total ab- 
stainer. P.M. 
notes, page 12L 



P.M. note8,page 121. 



When first seen by 
Dr. Jackson the 
swelling pre- 
sented what ap- 
peared to be a 
minute central 
puncture. 



Re 5764. 
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APP.A.N0.1S. NOTE C. 

OntheOccur- [The snbjoined Memorandum on the Clinical CharacteTS of '*Wool- 

renee of Anthrax sortei-s' Disease " (Anthrax), was largely made use of during the present 

m the London • «„;,^ n v /> o ^ or 

Hide and Skin inquiry. j 

JSn^p^r.^*^' The " Internal Fokm " of the Infection, or Anthbax rjETER. 

Premonitory Symptoms (of variable duration).— Chilliness, adiing or 
sti&ess of limbs, and mental depression. Bestlessness, sense of constric- 
tion of chest, and oppression of breathing. Headache, dizziness, nanfiea, 
or, less frequently, vomiting. 

Stage of Fvll Development — ^Notwithstanding the indefinite premonitoi7 
symptoms, the stage of full development is generally somewhat sadden 
a^d imexpected in its onset, so as to cause much alarm. The prostratioa 
and restlessness become extreme ; there are precordial anxietj and 
dyspnoea; blueness of the face and extremities (cyanosis) is conapicnoot; 
and the patient may die within 24 or 36 hours with all the appearances of 
collapse or of asphyxia. A fatal termination is, however, more often 
postponed until &om two to five days after the commencement of this 
stage. Other nervous phenomena — ^muscular paralyses, convulsions, or 
tetanic spasms — are then apt to develop themselves ; and evidences of 
Various acute local congestions (especially of the lun^, less freqaentlj of 
the gastro-intestinal tract) are rarely wanting, Delinam is ofteoi absent; 
and the temperature is irregular. Exacerbations, alternating with more 
or less complete remissions, of the more urgent symptoms, constitute 
usually a Btriking feature of the disease. Eecovery is not so rare as bM 
been supposed, even in fully develoi)ed attacks ; but death may occur 
from a relapse, or from secondary septic processes. The body after death 
usually undergoes rapid decomposition, with blue discoloration and 
swelling, especially about the neck. 

[Before the disease was identified amongst the woolsorters, deaths 
were usually referred to one of the more prominent sjrmptonu of 
anthrax, and registered as from " pneumonia,** '* enteritis," " peri- 
tonitis," "meningitis,** &c.] 

The '* External Foem *' of the Infection, ob Malignant Pustule. 

The malignant pustule attacks almost always parts of the body habitual]; 
uncovered, and most frec[uently the face. It commences as a small papule, 
which quickly develops into a vesicle, and this, being broken, potm out a 
little watery exudation. The base of the vesicle , and the surface immediately 
adjacent, dies ; so that in about three days after its appearance the lesion 
oonsists*of a small central black eschar, with a raised border of inflamed 
and tumid skin upon which vesicles are apt to be developed ; a crop of 
secondary vesicles surrounding thus the central eschar like a wreath. The 
neighbouring lymphatics and glands are speedily implicated; and the 
patient may soon lapse into the condition described above of constitutional 
infection. 

The pustule does not apparently always present this typical appear- 
ance ; when occurring upon the hands such appearance is uncommon. It 
has then no central black eschar, no raised vesiculated border. It is 
described as ** a small, slightly inflamed tumor, exuding only serosity; 
** giving rise to comparatively little pain or even increased sensibili^, 
** but showing a tenaency to set up a diff'use cellulitis."* Constitution^ 
infection may follow. 



NOTE D. 
Dk. Dupe^'s Analytical Report. 



** I have carefully examined the various pieces of hides you left with aw 
on July 7 with the following results : 

" The Calcutta bufi*alo hide is cured with arsenic, but contains, compara- 
tively speaking, but little of it. 

♦ Report on " Woolsorters' Disease," in the Annual Report for 1680 of Che AWkii 
Officer of the Local Government Board. 
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^ " The Calcutta cow hide is also cnred with arsenic, and contains a con- App. A« No. 18* 
riderable quantity. On theOwsiir- 

" The hide firom Patna district is cured by sulphate of magnesia, of which rence ol Anthrax 
there IB very much contained in it, with a trace of nitre and traces of «.*?»• l^o^SS^ 

'* The Bombay hide is cured by common salt. It contains no nitre. John Spear. 

** Both samples of China hide are cured by arsenic, and contain a very 
considerable quantity. 

** I made some attempts to estimate the quantities of arsenic present, but 
in the first place the pieces of hide at my disposal were rather small, and 
in the second place, even in these small {)ieces, judging from the qualitative 
resnlts, the quantity seemed so to vary in different parts that the estimate 
would not have been of much, if of any, use, or might even have been 
misleading." 

Laboratory, 
Westminster Hospital, 
London, S. W . 

August 7, 1883. 



NOTE E. 

Copt ov Notice issued bt Messbs. Dysieb, Naldbb, & Co., Hide Bbokebjs. 

Notice to Workmen engaged m homdlmg Bom Hides, 8fC. 

Ocoasionally a hide or skin that has been removed from the carcass of a 
diseased animal is improperly packed with others, and danger of infection 
to man may arise from handanff it. The poison may be absorbed through 
the skin; or, as dust, through the lungs; or, with food, through the 
stomach. 

When absorbed through the skin, a tiny boil or pimple, containing only 
watery matter, but soon accompanied by much swelling, is formed. The 
hmiaiite seat of this pimple is the neck, face, or arms ; if it be neglected 
constitutional mischief may follow. 

When absorbed internally, constitutional symptoms afford the first indi* 
cation. These, at the commencement, are not unlike the symptoms of a 
feverish cold, except that there is more marked weakness and depression ; 
generally too the breathing becomes, from time to time, oppressed; 
sometimes there is vomiting. 

Ilzperience shows that the danger of these conditions is greatly a|[gi»*> 
▼atea by neglect in the early stages, and the following rules are accordmJi^ 
suggested to the workmen : 

1. Apply caustic freely to any small wound, scratch, or open pimple. 

icamtic ie k^i for the purpose at the warehouse), 

2. Apply at once for medical advice on the appearance of a pimple 

such as is described above ; or, on the occurrence of the consti- 
tutional symptoms, whether or not a pimple be present on the 
skin. 
From the first suspicion of mischief, let the following precautions be 
observed : 

3. Avoid exciting the circulation by unnecessary exertion, or espe- 

cially by any over-indulgence in living. For food, take only 
a little beef-tea, broth, milk, eggs, or the like ; if any stimulant 
be taken let it be only a very Uttle spirit. Avoid, for the time 
bein^, beer, vegetables, and fruit. 
The followmg regulations and advice are applicable to all men 
employed : 

4. Needlessly rough handling of the hides, so as to cause an unneoessaiy 

amonnt of dust, is to be avoided. Goats, &c., are not to be hong 
in the warehouse rooms, and dust should be brushed from other 
clothes before leaving work. Food is not to be taken in the 
warehouse rooms, and the cleansing of the hands before meals is 
advised. 
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AFP. A. No II. No. 14. 

On Bmigration Oh the Sanitabt ASPECTS of Emiqration and Imhigration from andinto 
So* ^SS!^^' *^® United Kingdom ; and of the Intebcommunicatiok that takes 

ih-^Biaxaii.^ place between the various Houe Ports ; by Dr. F. H. Blaxall 

PART I. 

Introductory. 

PAGt 

Cause and scope of inquiry - • - - - - 1S2 

Co-operation of Board of Trade - - - - - 132 

Increase and development of Emigration ; fluctuating character • 18S 

Improved facilities of maritime transit - - - - 136 

Commercial aspect - - - - - - - 186 
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characteristics of such disease - - - - — 186 

Laws affecting emigration and immigration : 

Vaccination Acts - - - - - - - 139 

Public Health AcU 139 

Quarantine Acts - - - - - - - 140 

Shipping and Passenger Acts - - - - - 142 

Charier-party of Colonial Governments - - - - 146 

Table No. I.— Emigration from 1815 to 1820 and from 1876 to 1881 - 138 

„ 2. — Rate per 10,000 of population during above periods - 133 

„ 3. — Total emigration from IS7 1- B\, and destinations - 134 
„ 4. — Cabin and steerage passengers - - •135 

Otoie o! inquiry. In consequence of the Local Government Board having received 
through the Foreign Office a despatch from Mr. Archibald, the Brituh 
Consul-General ot New York, on the subject of present extension of 
small-pox in the United States, stating that the belief was there enter- 
tained that it was largely contributed to bj importation of the diflease 
by immigrants arriving from this country and from the western parts of 

Scope of inquirj. Europe, I was instructed by the Board to institute inquiry into the 
subject of emigration and immigration generally in its medical aspect, 
vrith reference specially to the risk of dissemination of infectious disease 
in our own country, and transmission thereof to other countries bj 
means of ships clearing from our ports, as well as to any introduction of 
such disease into the United Kingdom from foreign countries. The inquiry 
was to include intermigrations by sea between the various ports of the 
United Kingdom, and to take cognisance of vaccination and re-vaccina- 
tion as observed amongst emigrants and ships crews, small-pox being 
the disease specially referred to by the British Consul-General, who had 
forwarded, together with his despatch, an extract from the *' New York 
Herald," containing the regulations adopted by the National Board of 
Health to the United States, requiring all unvaccinated emigrants, on 
arrival at the United States, to undergo '* quarantine until they shall have 
*^ been properly vaccinated, or shall have passed the period of incabi^n 
*^ from date of last exposure ;" together with a circular of the medical 
officer of health of New York requesting the shipping companies to take 
steps to secure the vaccination during the voyage of all persons 
requiring it 

Oo-oDwration of Upon the Local Government Board inviting the oo-<^ration of the 

§jj^"***' Boanl of Trade in the way of affording nie imormation, and giving me 
introductions to their officers at the various ports, they at once suggested 
that their chief emigration officer. Captain Wilson, should be associated 
with me in the inquiry, and his practical knowledge of the Shipping and 
Passengers Acts and his acquaintance with the shipping companies iisTe 
proved of great value to me. 
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Increase and Development op Emigratiok. . . ^r ,, 

rwr. . . A , -r^ . ^ T^. 1 . rt , APP. A. NO. U. 

The emigration of the United Kingdom consists of two elements, ^~Hnn 

which may be called for brevity, British and Foreign ; the former 2d^mmi»* 
icclading natives of Great Britain and Ireland, the latter all other ^^^^^f^^^*T^ 
nationalities who may elect to come over from the Continent for the ^ .* 

purpose of re-embarking from one or other of the British ports for mntsi^' 
the United States, British North America, or other places, and who trannnigrmnts." 
may therefore conveniently be termed '< transmigrants," consisting 
principally of Germans, Poles, Russian Jews, Norwegians, Swedes^ 
Danes, Finlanders, and Icelanders. 

Daring the last 50 or 60 years emigration has greatly increased increase of 
and dcTeloped, until it has attained a very important position amongst emigration, 
the various branches of commerce that contribute to the wealth and 
prosperity of the United Kingdom, and it now foi*mt» the subject of special 
legislation. This increase will be best understood by reference to the 
subjoined table of statistics abstracted from the Board of Trade returns, 
showing the number of emigrants that left our shores for certain 
specified countries in the six years 1815-1820 (the earliest period, that 
is, of which we have any such record) side by side with corresponding 
statistics for the six years 187iS-1881. 

Table 1. — ^Number of Emigrants that embarked from British Ports 
for certain specified Countries in the two hezades 1815-1820 and 
1876-1881. 





Destisatiok. 


Mean 
of the 


PmoD. 


United 

States. 


BritUb 

North 

America. 


Australasia. 


Another 
Places. 


Total. 


respective 
P^iods 

1815-20 and 
1876-M. 


1815-1820 
1876-1881 


60.360 
920,964 


70.488 
121.88S 


No return. 
193485 


2,731 
111,828 


128,528 
1,347,827 


20^588 
224.637 



Comparing the two periods it will be seen that since 1820 emigration 
has increased more than tenfold. The numbers of emigrants during the 
six years 1876-1881 being 1,347,827, against 123,528 for the six years 
1815-1820. 

Since 1853 the emigration i-eturns have been made out under the 
before noted headings, British and Foreign, the latter element entering 
into the returns for the six years 1876-1881 to the extent of 29 per 
cent of the total emigrants ; whereas probably it was almost if not 
Altogether wanting in the earlier period, 1815-1820. Again, excluding 
the foreign element and taking the total emimtion of the first period to 
represent British subjects only (which may fairly be done), it will be 
seen by the subjoined Table No. 2 that, calculated upon the population, 
British emigration during the six years 1876-1881 stands at 280 per 
10,000 against 60 per 10,000 for the first hexade (1815-1820), an 
increase of more than fourfold. 





. Table No. 2. 




Period. 


Estimated ayerage 
Population. 


Nomber of 
British Bmigrants. 


Rate per 10,000 
of Population. 


1815-1S20 
1S76-1881 


20,581,419 
33,968,708 


123,528 
962,384 


60 
280 
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Apjp. A. No. !*• Table 3. — Showing the Total Amount of Emigration from the 
United Kingdom, with the Places of Destination, for the Eleven 
Years 1871-1881. 



On Bmj^erataon 
and Immimr 
tion, Ac; by 
Dr. BkmU. 



Number of 



to 





NUMBEB OF 
EMia&AITTB. 


TOTAi 

Emi. 

&BJLSTS. 


DiSTisinov. 


Ybab. 


British. 


Tnmsmi- 

mntsor 

Poreign- 

ers. 


United 

States. 


British 

North 

Amerioa. 


Aastial. 
aaiaand 

New 
Zealand. 


Oapeand 
NataL 


AU ether 
Placra. 


1871 
1872 
1873 
1874 
1876 
1876 
1877 
1878 
1879 
1880 
1881 


192,761 
210,494 
228,846 
197.272 
14«i,676 
109.489 
96.195 
112,902 
164,274 
227.642 
243,002 


69,884 

84,719 
82,267 
43,742 
33,134 
28.763 
24,776 
84,781 
62,889 
1H762 
149,612 


262,486 
295,218 
810.612 
241,014 
173,809 
188,222 
119,971 
147,663 
217^63 
832,294 
882,614 


196348 

233.747 

233.073 

146,161 

105,046 

76.683 

64,027 

81,657 

184,690 

267,274 

807.978 


88^671 
32306 
87,208 
26,4a0 
17378 

9389 
13336 
22,609 
29.310 
34361 


28^428 
68368 
35.626 
33,191 
81,071 
37314 
48.178 
26,488 
24,098 


' 6.321 
4380 
7366 
9308 
14329 


is.aBs 

ISJM 
U,4I» 
18^ 
17471 
lOJB 

ll.« 


Total - 


1,921,921 


698,969 


2,620,910 


1,839324 


266.774 


S37A99 


41348 


]S5,ia 



Number of cabin 
and steerage 
pftssenffers. 



It will be seen by the above table that emigration is subject to 
considerable fluctuations, the total number of emigrants increasiDg 
from 252,435 in 1871 to 310,612 in 1873 ; then decreasing annually, till 
in 1877 it reached the minimum of 119,971, after which an annual 
increase is observed raising the total of 1881 to 392,514, a number 
which bids fair to be surpassed in the present jear 1882, the returns for 
the six months, January to June, standing at a total of 245,031, against 
211,113 for the corresponding period of 1881. 

The rate of advance of emigration ^m 1877 to 1881 is shown to be 
more than twice as much amongst ^ transmigrants '' than British 
emigrants, while the fluctuations in the annual tide of emigration afivct 
mainl} the United States, the number of emigrants arriving there in 1881 
amounting to 307,973, against 64,027 in 1877. 

The highest number of enpgrants for the Australasian Colonies was 
in 1874, amounting to 53,958, whereas other specified places exhibit a 
marked decrease in that year compared with the three preceding years. 
The statistics for the Cape and Natal are not given till 1877, when the 
number of emigrants is returned at 5,321, rising to 14,229 in 1881. 

If the flow of emigration were steady and continuous throughout the 
year, 1,052 persons would have left our shores daily in 1881 for foreign 
countries ; but so far from its being of this regular character, emigration 
has its busy and slack times ; the months of April, May, and June 
being the season of its greatest activity. Not a little sanitary importance 
attaches to this circumstance. 

Another point to be considered in connexion with the health aspect 
of the question is the relative class of the passengers that embark from 
our ports ; cabin passengers having distinct sleeping and living accom- 
modation, and enjoying the advantage of a larger amount of cubic space 
than is allotted to steerage passengers. 

The subjoined Table No. 4 is prepared to show the number of cabin 
and steerage passengers respectively, with the ports sailed from, in each 
of the six years 1876-1881, there being no record for previous years. 

The comparatively large number of cabin passengers that start from 
Southampton is accounted for by this being the port of departure for 
the mail steamers to various parts of the world. 
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App. a. No. 14. 

On Emigration 
nad ImmiKra- 
tion, &c. ; by 
Dr.Blnxall. 



Improved Facilities of Maritime Tbakspobt. 



Improved facili- 
ties of maritime 
transiMrt. 



Commercial 
aspect. 



The increase and development of emigration until it had become an 
important branch of trade called for greater facility of transport. The 
old wooden sailing ships, which in their day did good service, were 
uncertain in their movements, being dependent upon the wind and 
currents, and, moreover, were of such limited capacity, carrying from 
700 to 900 passengers only, that they were unequal to the requirements 
of a rapidly increasing traffic ; hence, in process of time this class of 
vessel has had to give way to the magnificent steamers of the present 
day, which are to ocean traffic what railways are to land carriage in the 
way of economising time, and so reducing distance and bringing all 
parts of the world, as it were, closer together. For example, the voyage 
from London to Australia, which formerly occupied about 80 to 100 
days, is now accomplished in 50 to 60 days ; in like manner, that from 
Liverpool to New York is reduced from four or five weeks to ten or 
twelve days, and the same with regard to other places. The daratioo 
of any passage can be calculated with such nicety that the day of arrival 
at any specified port may be almost precisely determined. Togeth^ 
with these advantages may be considered the increased capacity and 
superior internal economy of the present ships^ affi)rding accommodation 
for some thousand to fifteen hundred or more passengers. 

In a commercial point of view the movements of such vast numbers 
of people as annually leave our shores is a matter of considerable im- 
portance, affecting, mainly and directly, shipping and railway interests, 
indirectly, shipbuilding, mechanics, and other branches of industay, 
besides giving employment to passage-brokers, emigrant ruupets, 
lodging-house keepers, aiid others ; while, in connexion therewith, may 
be mentioned, as a matter of interest, the vast sums of money annually 
remitted by settlers in the United States and British North America 
to their fneuds in the United Kingdom, amounting in the 34 years 
1848-81 to 25,016,463/., exclusive of 336,196/. sent home from 
Australasia during the seven years 1875-81 (the first period for whidh 
any return of the kind is given). 

On the other hand, increase of emigration may sometimes be taken as 
indicative of depression in industries at home, induci^ the labouring 
population to seek employment in the Colonies or other countries where 
there is known demand for labour, there to remain until such time ast 
the condition of things improving at home, they are tempted to return, 
in this way swelling the emigration and immigration lists. I have 
observed examples of this notably among the miners of Cornwall. 
Saniury aspect. The present inquiry, however, being concerned with the sanitary 
and not the commercial aspect of the question, the extent to which 
emigration is likely to endanger public health by introdacuig and 
spreading infectious disease, has now to be considez^, and in oi^ to 
the better understanding of the subject it is desirable to enter briefly 
into the nature and characteristics of diseases of this class. 



Infectious Disease. 

Certain dangerous diseases are capable of being spread by personal 
intercommunication between sick and healthy, or through the mediofli 
of infected clothing, bedding, and other channels. Of tiiese diseases wbicb 
are characterised as contagious or infectious, some appear to be indigenous 
to this country, such as small-pox, measles, scarlatina, diphtheria, typhus 
and enteric fevers, which are more or less usually present ; others belong 
more exclusively to foreign countries, and the diseases of this group. 
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8uch B8 jellow feTer, plague, and cholera, do not appear in our own apf. a. No. 14. 
country till introduced from without. Yellow fever, though from time q^^ jjnJJ^tion 
to time brought into our ports, has never gained a footing here, two or uid immiffra- 
tbree outbreaks of small dimensions only having occurred. On the crl^buaaiK 
other hand, plague and cholera have now and again raged with fearful 
fatality. The plague indeed was endemic in this country in the 
seventeenth century, with occasional severe epidemic outbreaks : that 
known as the " Great Plague " occurring in 1665, when about 68,500 
persons fell victims to it in the city of London and its suburbs alone. 
The last recorded death from plague in the metropolis was in 1679. 

Cholera in more recent years has prevailed in England with fatal 
severity, notably in the years 1831 and 1848, and again in 1854, when 
upwards of 10,000 persons died of it in the metropolis alone. Dr. W. 
Fan* estimates that little less than five millions of the people of the 
United Kingdom were attacked by cholera or diarrhoea in the epidemics 
of 1848-1849 and 1853-1854, and that a quarter of a million of those 
so attacked died. The last epidemic of cholera was in 1866; but 
occasional cases have since been witnessed in English ports from time 
to time. 

These several diseases, while all in a greater or less degree contagious 
or infectious, possess distinctive characteristics which exercise important 
bearing on the danger and manner of spread. 

(1.) As to indigenous disease; — 

Small-pdx, measles, scarlatina, and typhus fever are mainly spread by Meaiiiofsi>retd. 
means of personal contact with infected persons or infected articles of 
clothing, bedding, and the like, each new case offering a fresh centre 
of infection. 

Small-pox possesses a very wide territorial range, establishing itself 
wherever introduced, and spreading rapidly and fatally ; it is of all the 
above-named indigenous diseases the most highly conti^ious and fatal, 
proving a terrible scourge to the human race until the discovery by 
Jenner at the close of the eighteentli century of the prophylactic 
vaccination, which has robbed the disease of much of its danger and 
fatality. 

Diphtheria is undoubtedly spread by infection from person to person, 
and possibly by other channels also, but the knowledge possessed on 
the subject is too limited at present to enable a definite opinion to be 



Enteric fever so far diflers from the above, in that the fever poison is 
usually spread through the agency of air or water that has become 
specifically contaminated by the bowel discharges of the sufiTerers. 

(2.) As to foreign diseases : — 

Yellow fever and plague are communicable from person to person ; 
each disease showing some specialities of its own in the circumstances 
which influence its spread. 

Cholera, like enteric fever, is mainly spread by means of specifically 
infected air or water. 

In all infections diseases a certain time elapses between the reception Fo^odof ineo- 
of the specific poison into the system and the manifestation of the ^^ 
symptoms, called the incubating period, and varying according to the 
nature of the disease. In small-pox, measles, typhus and enteric fever 
this latent stage is comparatively long, viz., from 10 to 14 or 15 days. 
In scarlatina it is shorter, being sometimes one or two days but usuaJly 
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vaiying from four to six days ; and in diphtheria from two to fiMir 
days. Yellow fever has a latent period of from one to 14 days. The 
plague is believed to have a largely variable incubating time, viz. from a 
few hours to 20 days, and cholera from two to 10 or 11 days. 

My own experience as regards cholera, gained under circumstances 
favourable for observation, may be interesting. In 1850, while serving 
on board H.M.S. "Caledonia, "120 guns and 1,000 men, cholera broke 
out in the ship, which, together with the remainder of the fleet, wis at 
uichor in Malta Harbour, the disease at the . time being epidemic on 
shore, where it caused about 1,600 deaths. The first case in the fleet 
occurred on board the "Caledonia" on the 15th of June, four other 
cases occurred in that month, and the other ships were also invaded, in 
all some 40 or 50 cases occurred before the 3rd July, many of them 
proving fiettal. On the 3rd July the ships went to sea. Fresh asa 
continued to occur in the "Caledonia" till the 8th, t.e^ five days after 
sailing, while in other of the sliips fresh cases continued for 10 days; 
after this there was no fresh case, and the ships got absolutely fk-ee of 
cholera, continuing so for some two or three weeks. On the 30th Joly 
the " Caledonia " re-entered Malta Harbour, but left there again on thi 
1st of August, and on the 4th a fresh case of cholera appeared on board, 
followed by six others between the 4th and 14th, then no fresh ease 
till the '* Caledonia " for the second time went into Malta Harbour on 
the 2nd of September, remaining till the 4th. On that day a fresh case 
appeared followed by four others, but 10 days after this, ^e ship being 
at sea, cholera had disappeared. The men were medically inspected 
morning and evening, impending attacks were det.eoted, and prompt 
measures of isolation and treatment were adopted. 

Precisely similar behaviour of cholera was observed in the other ships. 

Conditions Without attempting to enter upon the question as to whether any 

8preiJdofi««w«. of the foregoing diseases can arise de novo, it is a recognised fact that 
their presence is intimately associated with unwholesome conditions, 
such as impure air and water, overcrowding, insufficient ventilation, 
dirty dwellings, want of personal and general cleanliness, and the like, 
the causes themselves suggesting the line of remedy to adopt to keep 
such diseases in* abeyance, while it may be gathered, from what is hers 
stated with reference to the nature, characteristics, and manner of 
spread of infectious disorders, that much of the danger of their becoming 
widely diffused lies in the insidious way in which the infection is con- 
veyed, it being quite possible for persons to contract disease by visiting 
infected persons or by unwitting exposure to infection in various ways, 
and yet not be made aware of the fact until some days afterwards, when 
the symptoms begin to develop, in the meantime going about mixing 
with others as usual. And even when the symptoms do manifest them- 
selves, it often happens that, owing to the nature of ^e attack not 
being known, or from a reckless disregard to consequencee, no st^ 
are taken to prevent the further spread of the disease. 

Following up this argument we are led to recognise considerable 
danger as attending the movements of the vast body of emigrants that 
annually leave our shore for distant countries, rendering the adoption of 
precautionary measures to prevent the spread of dbease thiough their 
agency a question not merely of national, but international importance. 

In this country the paramount duty of providing for the protection 
and preservation of the health of the people has been recognised by the 
State, and various Acts of Parliament passed having for their object, 
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imcmgfft other things, the prevention of disease. And the efforts of the App.a. No^ii. 
Le^Iature in this direction have been attended with practical good on Bmigmtion 
resoUs, as anyone may satisfy himself who will study the Registrar- »»<^ ^£J^^^7* 
General's Death Returns for recent years and observe the chainges in itfbiAniii.^ 
rate of mortality from all causes and particubrly firom those causes that 
are most amenable to public sanitary operations. 

SxATtrroBT Enactments belatino to Public Health, Shipping, 
AND Passenger Traffic. 

The various Acts passed by the Legislature with regard to vaccination, Laws affecting 
public health, and quarantine, and the Shipping and Passengers Acts S^SS^n**^ 
have important bearing on the sanitary conditions of emigration, and in dire^ or 
oouiexion with these may be mentioned the charter-parties of certain ™^*'^*^* 
of the Colonial Governments for the conveyance of emigrants to their 
respective Colonies. 

As to the Vaccination : — 

The law renders infantile vaccination compulsory, requiring in vaccination 
England that every child shall be vaccinated before it is three months ^®*^ 
old, or at the next public vaccination held in the district after the child 
has attained that age. . In Scotland and Ireland the age is fixed at six 
months. 

As a rule, the Acts are eflBciently administered, and few children 
now escape vaccination. 

Many foreign nations, also, have passed Acts rendering vaccination 
oompulsory, but the ages adopted are higher than in the United Elingdom; 
For example, the Grerman Imperial Vaccination Law of 1874 requires 
vaccination for all children before the end of their second year of life ; in 
Sweden the age is two years ; while in Holland there is no compulsory 
law, but a child is not admitted to a commercial school until it has been 
vaccinated. 

In view of transmigrant families usually including infants and young 
children, the deferring of vaccination is a point not to be overlooked. 

As to Public Health Adminutration generally : — 

England, Scotland, and Ireland have distinct Public Health Acts, PubUc Health 
differing somewhat in detail, but the same in principle. The adminis- ^^** 
traiioQ of these Acts is entrusted to local authorities exercising juris- 
diction over certain defined areas, including in England port sanitary 
districts. The port sanitary authority is, in Ireland, styled port nuisance 
authority. In Scotland there are no constituted port sanitary authorities, 
but ships in any river, harbour, or other water are subject to the local 
anthority of the district within or ex-ad verso of whict such river, 
harbour, or other water is situate. It will suffice here to refer to such 
sections only of the Public Health Act, 1876, (England,) as are more 
specially important with regard to emigrants, and deal with common 
lodging-houses, houses let in lodgings, nuisances, and infectious disease 
prevention. 

(fl.) Common lodging-houses. — Every local authority Lb required to Lodging-housen, 
keep a register of all conmion lodging-houses within the district of 
such authority, and to ^'make byelaws (1) for fixing and from time 
** to time varying the number of lodgers who may be received into 
^ a common lodging-house, and for the separation of the sexes therein ; 

and (2) for promoting cleanliness and ventihition in such houses ; 
'* and (3) for the giving of notices and the taking precautions in the 
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^< Case of any infectious disease ; and (4) generally for the weU-ordering 
" of such houses.*' 

Fuilher, the keeper of a common lodging-house is required^ when ■ 
person in such house is ill of fever or any inflections disease, to give 
immediate notice thereof to the medical officer of health of the local 
authority, and also to the poor law relieving officer of the uaion ot 
parish in which the common lodging-house is situated. 

{b.) Houses let in lodgings. — The Local Government Board way 
empower any local authority to make hyelaws as to the cleansing, keeping, 
and regulating of " houses let in lodgings " in contradistinction to common 
lodging-houses. 

(c) Nuisances, — Provision i§ made under this head, for enforcing the 
keeping of dwellings and their precincts free from "nuisances iDJuriooA 
to health," such nuisances being defined as including, amongst other 
things, over-crowding in dweUings, and foul privies. 

The authority are I'equired to cause to be made from time to time 
inspection of their district, with a view to ascertain what nuiaaDces 
exist calling for remedial action. For the purposes of the Act relating 
to nuisances, a ship is considered as a dwelling-house, and it is part d 
the duty of port sanitary authorities to have inquiry made as to the 
sanitary condition of ships coming within their district, and to take the 
necessary steps to have any nuisances that may be discovered abated. 

{d.) Disectse Prevention, — Persons are made liable to penalties for 
the wilful exposure of infected persons or things; for neglecting to 
provide for the disinfection of public conveyances ; for knowingly 
letting for hire any house, room, or part of a house in which any persoQ 
has been suffering from dangerous infectious disease, without having 
such house, room, or part of a house, and all articles therein liable 
to retain infection, disinfected. Further, local authorities are required 
to secure the cleansing and disinfection of infected dwellings, and are 
empowered to direct the destruction of infected bedding, clothing, 
or other articles, and to give compensation for the same ; they are 
also empowered to provide hospitals for the reception of cases of infectioos 
disease ambulances for the conveyance of the sick, disinfecting apparatoii 
and mortuaries, and to secure the removal to hospital of any persons 
suffering from dangerous infectious disorder who are without proper 
lodging or accommodation, or brought within their district by any ship 
or boat. 

As to the Prevention of the Importation of Disease from Ship* 
board: — 

(1.) Quarantine, — The provisions relating to quarantine (6 Geo. 4. c. 78.» 
35 & 36 Vict. c. 79. sched. V., re-enacting s. 52. of 29 & 30 Vict. c. 90., 
and 39 & 40 Vict. c. 36. s. 234), are administered by the Commissioner 
of Customs, under the Orders of Her Majesty in Council or of the 
Privy Council ; the principal Order now in force being that of the 19th 
July 1825. Under this Order the masters of all ships coming foreign 
are bound, under penalty, to answer certain questions put to them by 
the officers of customs, as to the places from which they have come and 
as to the health of the crew and passengers. The other provisions of 
the Quarantine Acts, although susceptible of much wider applicatioo, 
have for some years been put in force only with regard to plague and 
yellow fever, and rather for the purpose of satisfying the exigencies of 
foreign nations, and preventing the inconvenience to trade which woold 
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fMolt therefrom, than with the view of preventing the importation of app. a. No. li. 
those diseases. -. __^ — ^ 

(2.) Medical Inspection^ under the orders of the Local Government SSlJ£(?fS5^ 
Board, in regard to England ; of the Privy Cooncil, in regard to Scot- DrJBUikiL 
had ; and of the Lord Lientenant, in regard to Ireland, with reference 
to diseases, such as cholera, not ordinarily present in the United 
Kngdom. 

Under the provisions of the Public Health Act, 1876, relating to 
England, and under similar provisions of the Public Health Acts for 
Scotland and Ireland, regulations may be made for preventing the spread 
of cholera or any other endemic, epidemic, or infectious disease, and such 
regulations may apply to vessels within three miles of the coast. Orders 
issaed in 1873 with regard to cholera, which are still in force, require 
the ofScer of customs on ascertaining or suspecting that a ship is 
infected with the disease to detain the ship, and inform the sanitary 
auUiority within whose jurisdiction the ship lies. The ship and the 
persons therein are then to be visited and examined by a medical officer ; 
persons found to be suffering from the disease are to be removed to 
hospital, or if they cannot be removed, are to remain on board under the 
control of the medical officer ; persons suffering fr*om a disease suspected 
to be cholera may be detained for two days, in order to ascertain whether 
the suspicion is well founded. The bedding and clothing of persons 
who have suffered from the disease are to be' disinfected or destroyed ; 
and the ship, and other articles therein, so far as may be deemed 
necessary, is also to be disinfected. 

The distinction, which should be noted, between this system and 
quarantine is that, in the latter, all ships which, according to the 
general rules laid down, were considered as likely to introduce disease 
were subjected, with their crews, passengers, and cargo, to certain 
prescribed measures of detention and disinfection; whereas in the 
former the circumstances of each particular case are to be the subject of 
examination, conducted by skilled officers, and each case is to be dealt 
with as this examination may show to be necessary. 

A further distinction between the two systems should be had in view. 
Quarantine is administered by the officers of customs. The duty of. 
carrying out medical inspection is imposed on the local sanitary autho- 
rities, including the special port authorities, of the places where a ship 
touches or ends its voyage. Although, however, this duty is imposed on 
the local sanitary authority, it is through the officers of customs, acting 
under the Quarantine Acts, and Order, that, in most cases, information, 
is most generally obtained as to the existence of disease. 

(3.) Precautionary measures for preventing the introduction of 
disease by ships, in the case of diseases ordinarily present in the 
United Kingdom, and as to which no special orders of the Local 
Government Board are in force. 

The systems described in (1) and (2) of this section have reference 
to diseases such as plague and yellow fever (in the case of quarantine) 
and cholera (in the case of medical inspection), against which, as they 
are not constantly present in this country, extraordinary measures of 
precaution may reasonably be taken ; but as cases of ordinal^ infectious 
disease are often present on board both of foreign-going snips, and of 
coasters, the local sanitary authorities have the necessary powers for 
dealing with ships coming within their jurisdiction, so as to prevent as 
far as possible the spread of disease from them. The removal to 
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hospital of any person on board suffering from a dangerous'uifeotioas 
disease, and the disinfection of (he ship, and of anj articles therein 
requiring disinfection, as if the ship were an ordinary dweUing-honse, 
can be enforced ; and for the performance of these ordinary duties ia 
regard to infectious diseases on shipboard, provision is made in the 
Board's orders as to tiie medical officers of health and inspectors of 
nuisances of port sanitary authorities for the examinatimi of shipping 
and the periodical reporting thereon. 

Health 6f Ships : The Merchant Shipping and Passengers Acts ;— 

These Acts were passed by the Legislature in the years 1854, 1865, 
and subsequent Acts amending the same. The Shipping Acts sie 
administered by the local marine boards under the supervision of the 
Board of Trade. These Acts make permissive provision for the medicsl 
inspection of crews b^ore sailing ; also, they require that each ship 
shall be supplied vnth medical stores, anti-scorbutics, lime-juice, vinegar, 
sugar, <&;c., the same to be duly examined by medical inspectors appointed 
by the Board of Trade or local marine board. Further, provision ii 
made for the proper accommodation of the crew, regulating the superfidid 
space to be allotted to each seaman, and requiring that due regtfd sbaH 
be paid to the construction, ventilation, light, and cleanliness of the 
portion of the ship set apart for their occupation, and that the same 
shall be kept dear of ship's lumber (ss. 224-231). Foreign-going ship! 
carrying 100 persons or upwards are required to carry a duly qualified 
medical practitioner (s. 230). 

The Passengers Acts were, formerly executed by the EmigratioD 
Commissioners, but the duties have since been transferred to the Board 
of Trade. They extend to every passenger ship proceeding on any 
voyage from the United Kingdom to any place out of Europe, and not 
being within the Mediterranean Sea, and to any ship bringing passen- 
gers into the United Kingdom. The expressions steerage passengen 
and emigrants are synonymous, and do not include cabin passengers. 

The following abstract of certain clauses of the Passengers Acts 
will suffice to show the regard had to minute details concerning the 
arrangements of the ship, and other matters relating to the comfort 
and health of the passengers and crews. 

It is enacted that no '^ passenger ship '* shall dear out or proceed to 
sea until the master thereof shall have obtained from the emigration 
officer at the port of clearance a certificate that all the requirements of 
the Act, so far as the same can be complied with before the departare 
■of such ship, have been duly complied with ; and that the ship is sea- 
worthy and fit for her intended voyage, and that her passengers and 
crew are in a fit state to proceed (s. 1 1 ). 

That no ship shall carry under the poop or on the upper passenger 
decks a greater number of passengers than in the proportion of one 
statute adult to every 15 clear superficial feet of deck allotted to their vse. 
And that no ship shall carry on her lower passenger deck a greater 
number of passengers than in the proportion of one statute adult to 
every 18 clear superficial feet of deck allotted to their use, where the 
height between such lower deck and the deck above it ia 7 feet ; but when 
the height between these decks is less than 7 feet, or the apertum 
(exclusive of side scuttles) through which light and air shall be 
admitted to the lower passenger deck less in size than in the proportioD 
of 3 square feet to every 100 superficial feet of the lower paaieDg«' 
deck, no greater number of passengers shall be carried on such £(i 
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than in the proportion of one statute adult to every 25 clear superficial ^^' ^^' ^*' 

feet thereof (s. 14). On Emigration 

^ ' and Immigra- 

That there shall not be more than two tiers of berths on any one U^"^^'.,-^' 
deck in any '^ passenger ship " allowing an interval of not less than 
6 inches between the floor of the berths and the deck inunediately Sleeping benhs. 
beneath thenii nor less than 2 feet 6 inches between each tier of 
berths and between the uppermost tier and the deck. No part of the 
berth to be within 9 inches of any watercloset erected in the between 
decks (s. 21). That single men of 14 years and upwards shall be berthed 
in a separate compartment. That not more than one passenger, unless 
husband and wife, or females or children under 12 years of age, shall 
occupy the same berth (s. 22). 

That in every passenger ship there shall be a sufficient space pro- Hospitals. 
perly divided on to be used exclusively as a hospital or hospitals for the 
passengers : this space to be situated under the poop, or in the round 
oouse or in any deck-house, or on the upper passenger deck, and not 
elsewhere, apd in no case to be less than 18 clear superficial feet for 
every 50 passengers. Such hospitals to be fitted with bed places, and 
supplied with proper beds, bedding, anl utensils, and throughout the 
voyage kept so fitted (s. 24). That every " passenger ship " shall be 
duly ventilated and lighted to the satisfaction of the emigration officer 
at the port of clearance (s. 31). 

That no passenger ship shall proceed to sea with any cargo or ballast cam endanger^ 
or other articles on board likely to endanger the health or lives of the in« wealth. 
passengers or the safety of the ship (s. 29). 

That the provisions and water supply shall be sufficient in quantity Provisions and 
and of good wholesome quality, and shall be issued regularly according ^*^ supply. 
to the dietary scale set forth in the Act (ss. 31-35). 

That every passenger ship shall in the following cases carry a duly Medical prac- 
qualified medical practitioner : First, when the duration of the voyage ^j^Jf *** ^ 
exceeds SO days in the case of sailing ships and 45 days in the case of 
steamships, and the number of passengers on board exceeds 50 : Second, 
whenever the number of persons on board exceeds 300 (ss. 41, 42). 

That the owner or charterer of every passenger ship shall provide for Medicines and 
the use and medical treatment of the passengers a supply of medicines, Sr^*l?c!^™' 
medical comforts, instruments, and other things, including a supply of 
disinfecting fluid or agent, &c., the same to be of good quality and 
sufficient m quantity for the probable exigencies of the voyage (s. 43). 

That no ^* passenger ship " shall proceed to sea until some medical Medical inspec- 
practitioner, to be appointed by the emigration officer, shall have in- ****"• 
spected such medicines, medical comforts, &c. &c. as are required by 
th^ preceding section, and also all the passengers and crew, and shall 
have certified that the medicines, &c. are of good quality, <&c., aud that 
the passengers and crew are in a fit state of health to proceed in the 
ship. Such medical inspection to take place either on board the vessel, 
or at the discretion of the emigration officer, at such convenient place 
on shore as he may appoint; the master or owner or charterer of the Fees to be paid 
ship to pay to such emigration officer a sum at the rate of twenty ju^^J^^J; 
shillings for every hundred persons so examined (s. 44). 

That the emigration officer at any port shall prohibit the embarkation Persons sofrering 
of any person who by reason of sickness or other cause is unfit to SSJe to'be"* 
proceed on the voyage, or is likely to endanger the health or safety of reianded. 
the other passengers, or if embarked shall require him to be reianded ; 
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and if such emigration officer be satisfied that it is necessary for the 
purification of ^the ship that all or any of the passengers or persons 
on board should be relanded, he may require the same to be done 
(s. 45). 

That any passengers so relanded on account of sickness who nuj not 
finally sail in such ship shall be entitled to recover the whole of their 
passage moneys (s. 46). 

That each passenger, reckoning iis a statute adult relanded under 8. 45 
shall receive subsistence money at the rate of one shilling and sixpence 
per day until he shall be re-embarked or until his passage money, if 
recoverable under the preceding section, be returned to him (s. 47). 

That in the case of any ship not sailing at the appointed time, every 
passenger entitled to a passage shall be paid subsistence money after the 
rate of one shilling and sixpence per day for each statute adult in respect 
of each day of delay for the first ten days, and aflerwards three shillings 
per day until the final departure of such ship on her voyage (s. 49). 

Further Her Majesty is empowered by Orders in Council to pre- 
scribe rules for preserving order, promoting health, and securing clew- 
liness and ventilation on board of passenger ships. 

For prohibiting emigration from any port or ports at any time when 
choleraic or any epidemic disease may be generally present in the 
United Kingdom or any part thereof, &c., and for requiring duly 
qualified medical practitioners to be carried in passenger ships, in cases 
where they would not be required to be carried under the provisions 
of this Act (s. 59). 

As to passage brokers : — It is enacted amongst other things that no 
person whatever shall directly or indirectly act as a passage broker 
without a license (s. 66). Such license to be obtained by application 
to the justices at the petty sessions agreeably to the requirements set 
forth in s. 67. 

In like manner, as to emigrant runners :-*That any person acting 9S 
an emigrant runner without having been previously duly licensed and 
registered shall be liable to a penalty for each such offence (s. 76). 
Contract ticket. Lastly, s. 71 provides for the issuing of contract tickets to cabin 
and other passengers. The contract ticket to be made out on a printed 
form in accordance with the form contained in Schedule K. for csbin 
passengers, and Schedule L. for all other passengers, and to be signed 
by the owner, charterer, or master of the ship. 
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Schedule L. 



«»ip^ 



Counterpart of Pusen- 
Rcr^OootraotTieket. 



Tsis Purt of the Con- 
tnu^ Ticket U to be 
lepiratedfrom theother, 
t&d to be delivered hj 
the PiMenger to the 
BmkratioD Officer at 
the Fort of Binbtrk»- 
tkm, (or. if no luch 
Officer, to the Officer of 
OutoDi,) or to anr one 
iroointel bjr him to re» 
emVe it. onder a Penalty 
Boteii«eding£io. 



COVTBACT TlOKBT. 

I engage that the Per- 
«ms mentioned below 
■haU be prorided with 
a Steerage Paaaago to 
_and be landed 



at the Fort of 



.in the Ship 
of 



Tons with not lees than 
Ttti Cubic Peet for Luff- 
San lor each Statute 
Adolt, and shall be 
▼ietaaUed during tne 
vhole VojBf^ according 
to the Dietary Scale 
Eraaoribed by Law. 
The Ship to receive her 

Pfcawigers at 

on the, Day 

«f 185_. Pa*. 

iage Money, ineludinjr 
Goverument Dues, it 
any. and nil Charges of 
LuiiUng£ 




^Souls, equal to 
.Statute Adults. 



^be signed 
in full by the 



I- 



^•Insert Number of 
Sonla and of Stotuto 
Adults respectively. 



Be 5764. 



Passenger's Contbact Ticket. 
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These Direo- 
tions, and the 
"^ Notices to Pas- 
sengers '* below, 
form Part of 4ind 
must appear on, 
each Contract 
Ticket 



1. A Contract Ticket in this Form must be given 
to every Passenger engaging a Passute from the 
United^innlom to any Place out of Europe, and 
not beingjr[thin the Mediterranean Sea. 

2. The victualling Sd^e for the Voyage must be 
printed in the Body of the Ticket. 

8. All the Blanks must be correctly filled in, and 
the Ticket must be legibly signed with the Christian 
Names and Surname and Address in fkiU of the 
Party issuing the same. 

4. The Day of the Month on which the Passen- 
gers are to embark must be inserted in Words and 
not in Figures. 

6. When once issued, this Ticket must not be 
withdrawn from the Passeiyter, nor any Alteration, 
Addition, or Erasure made in it. 



Ship. 



. of_ 
_for_ 



J 



Eoual 

Statute 
Adults. 



_Tons Register, to take in Passengers 
_on the ^Day of 186_. 

I engage that the Person named in the Margin 
hereof shall be provided with a Steerage Passage 

to, and shall be landed at, the Port of _: 

in in the Ship 

with not less than Ten Cubic Feet for Luggage for 
each Statute Adult and shall be victualled during 
the Voyage and the Time of Detention at any Place 



before its Termination, according to the subjoined 

Scale, for the sum of £ ^including 

Government Dnes before Embarkation, and Head 



Money, if any, at the Place of Landing, and every 
other Charge, except Freight for Excess of Luggage 
beyond the Quantity above specified, and I hereby 
acknowledge to have received the sum of £ 



ta{«|»}^e„t. 



The following Quantities, at least, of Water and 
Provisions (to be issued daily) vrill be supplied 
by the Master of the Ship, as required by Law ; 
vk., to each Statute Adult 8 Quarts of Water 
daily, exclusive of what is necessary fbrCcooking 
the Articles required by the Ptesengera Act to 
be issued in a cooked State; and a Weekly 
Allowance of Provisions according to the 
following Scale : 
[Here insert the Victualling Scale intended 
to be used on the Voyage. This must be 
either the Scale prescribed in the SSth Sec- 
tion of the Passengers Act» 186S, or that 
Scale modified by the Introduction of 
Articles authorised by the Act, to be sub- 
stituted for Oatmeal, Bice, and Potatoes.] 
[N.B.— If Mess Utensils and Bedding are 
to be provided by the Ship, the Stipulation 
must be inserted here.] 

Signature in full 

Place and Date 



[If signed by a Broker or Agent, state on whose Behalf.] 



Deposit £_ 

Balanced. 

Total £. 



_tobepaidat. 



NonCBS TO PASaBVGBSS. 



1. If Passengers, through no default of their own, are not received 
on board on the Day named in their Contract Tickets, or fail to 
obtain a Plassage in the Ship, they should apply to the Government 
Emigration Officer at the Port, who will assist them in obtaining 
RedresB under the Passengers Act. 



S. Passengers should carefully keep this Part of their Contract 
Ticket tin after the End of the Voyage. 



N.B.— This Contract Ticket is exempt from Stamp Doty. 
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As to the " charter-parties " of certain Colonial Governments ;— 
The Canadian, Cape, Natal, Tasmaniany and New Zealand GrOTemments 
grant free or assisted passages to intending emigrants from the United 
Kingdom, making arrangements with certain of the shipping companies 
for their conveyance to the respective Colonies ; while New South Wales, 
South Australia, and Queensland charter ships for this purpose. (The 
Colony of Victoria has not granted any passage to emigrants since 1873.) 
The conditions of the several ** charter-parties *' are veir precise, 
stipulating, amongst other provisions, that the ship shall be fitted with 
sufficient scuttles, deck lights, and ventilation ; also with proper bed 
places, seats, tables, waterclosets, hospitals, baUis, &c.f &c. That the 
between decks shall be divided into three compartments only, viz., for 
single men, married couples, and single women, and that there shall be 
at least one separate hatchway and Tadderway from each compartment 
to the upper deck. That the provisions and water shall be of tlie best 
quality and of sufficient quantity and shall be issued during the voyage 
agreeably to a fixed scale, also that a cabin properly fitted up shall be 
provided for the surgeon superintendent, who is appointed by each 
Colonial Government and entrusted with the care of the emigrants 
during the voyage, special instructions being issued for his gnidaooe 
(which will be herein-after referred to at length). New South Wales 
'* charter-party " provides for three hospitals, viz., one each for single 
women, married women and children, and men, to be placed on the 
upper deck when practicable. Queensland '' charter-partj ** prohibits 
any hospital being situated between decka. 



PART n. 
Ehigbation Practice on Shore and on Shipboard. 



Paok 
Particulars of emigration inquiry, including description of route of 

emigrcmtfivm his home to destination : 
How he engages his passage - . • • • . 146 

Emigration ports ...... 147 

Shipping companies - • • - • - - 147 

Continental ports of embarkcUian - - - - • 147 

Passage in continaual steamers - - - - - 147 

Ports of debarkation - - - - - - - 151 

Process of debarkation - - • - - - 151 

Land transit - - - • - - - -Idl 

Lodging-house accommodation and infectious hospital provision at the 

several ports ' -\- . » » , -162 

Embarkation of emigrants - - - - - .158 

Ocean skips - - - • - - • -158 

Masming the ships - • - • - - 16t 

Table No. 5. — Relative importance of ports of embarkation - 14$ 



The several shipping companies keep the subject of emigration before 
gnmtiilffitutory the eyes of the public by advertisement in the newspapers and pbcardi 
prooeedinp). posted up in frequented places, instructing intending emigrants to apply 
for detailed information to their various agents established throughout 
the United Kingdom, who are authorised on payment of a deposit t4> 
enter into contract with them in accordance with the terms set forth ifl 
the " contract ticket " prescribed by the Passengers Act, a copy of 
which is given to the intending emigrant to be* retained by him to the 
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end of the voyage, ivhile the counterpart thereof is to be delivered up app. a. No. 14. 
to the emigration officer at the port of embarkation. Emigrants are onBmlmtion 
instrncted to attend at the company's offices either on the morning of and immim* 
embarkation or on the previous day, to pay the remainder of the D??buaau!^ 
passage money, and so complete the contract. 

A similar course is pursued with regard to transmigrants ; these Tnmsmignnts. 
negotiate with the company's agent for passage to the United States or 
elsewhere, as the case may be, the contract to include transit to the 
United Kingdom, thence by rail to port of embarkation, subject to de- 
tention there, pending the sailing of the ocean steamer, when they are 
lodged and boarded at the company's expense. 

The Agents-General of the several Colonial Governments have esta^* Colonial emi- 
blished agents in various parts of the United Kingdom, who are empowered *^^^ 
to furnish particulars to intending emigrants applying for free or 
assisted passages to the Colonies. But before diese can be granted 
the applicants are required to satisfy the Agents-Greneral as to their 
state of health, their character, capabilities as workmen, &c. 

In order to make myself thoroughly acquainted with the sanitary Emigntionport 
circumstances connected with this subject, I visited, in company wim '^^^' 
Captain Wilson, the principal emigration ports of the United Kingdom, 
namely, London, Liverpool, Plymouth, Glasgow, Greenock, Leith, and 
Qneenstown, with ports of less note, interviewing the representatives 
of the various shipping companies, and inspecting the emigrant lodging- 
houses^ infectious hospitab, and many of the passenger ships, witnessing 
the embarkation of emigrants. 

The principal shipping companies engaged in the emigration traffic, Shipping com- 
and the ports from which their ships sail, are as follows :— P»mee. 

The Monarch, National, Orient, Castle, Union, and Royal Lidian sail 
from London to all parts of the world, certain ships calling at South- 
ampton, Dartmouth, and Plymouth to pick up passengers. 

The Cunard, White Star, Indian, National, Guion, American, Domi- 
nion, Beaver, and Lake Line sail from Liverpool mainly to the United 
States and British North America, calling at Queenstown. 

The Anchor, State, and Allen Line from Glasgow and Greenock for 
all parts, calling at Londonderry and Belfast. 

The subjoined Table No. 5 is prepared to show the relative im- 
portance in the passenger traffic of the principal emigration ports for a 
period of eleven years, 1871-81. 

It will be seen that in eight years out of the eleven a larger number 
of emigrants embarked from Liverpool than from all the other ports 
put together, and that for the whole period the total emigration from 
Liverpool was 1,486,538, against 1,134,372 from all other ports, an 
excess of 351,166 emigrants. 

7%e principal continental ports are Hamburgh, Christiana, Gotten- Ck>ntineDtai 
burgh, Copenhagen, and 'Bremenhaven, whence passengers are brought ^^"' 
mainly to Hull, a fewer number to London, Leith, and Granton, and 
still fewer to Newcastle and Sunderland. 

The continental steamers engaged in this traffic are : — The Wilson continental 
Line that bring passengers from Hamburgh, Copenhagen, and "teameTs. 
Gottenburgh to Hull. 
The Bremen Line, from Hamburgh to London. 
The Currie Line, from Hamburgh, Copenhagen, and Bremenhaven, to 
Leith or Granton. 
The Slimon Line, from Iceland to Leith or Granton. 
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The steamers vary in size, one of the largest of them, the ^* Romeo " app. a^o. 14. 
f Wilson line), carrjing from 500 to 600 adalts, and the " Capella *' on Emigration 
(Bremen Line) about 80 passengers. They do not come nnder the •JJ^^ff*!^'^ 
Passengers Act, but are sabject to the Mercantile Shipping Act, and as D?!^iaxaii/ 
a role, do not cany a surgeon, but the Allen Company usually send one 
to take medical charge of the transmigrants from Iceland to Granton. 

Some short time since the quality and amount of accommodation Wilson Line. 
affoi*ded by these vessels engaged the attention of the Board of Trade, 
when they instructed Captain Wilson, their chief emigration officer, to 
inform himself upon the subject and report accordingly. For this 
purpose he made two voyages in the Wilson boats, the first in the 
steamer *^Angelo'' from Clmstiana to Hull in September 1881, a slack 
period when few emigrants were on board ; the second in the ^^ Bomeo " 
from Grottenburgh to HuU in May 1882, tiie bu^ season when the ship 
was crowded. Thus we have the advantage of Captain Wilson's obser- 
vations In the continental traffic arrangements, as viewed under different 
conditions. 

To summarise the statements in his report : — 

In the '' Angela '' the emigrants were berthed in two compartments. 
The after compartment was 47 feet long by 28 feet mean breadth. The 
sleeping accommodation consisted of two shelves 5 feet 8 inches wide on 
each side of the vessel running the entire length of the compartment, 
with no sub-divisions of any kind denoting the berthing-space of each 
emigrant. The lower shelf was 15 inches above the deck, the interval 
between the shelves 32 inches ; and the upper shelf 42 inches from the deck 
overhead. The compartment was well ventilated and amply lighted by 
the hatchway (8 feet square) and by two cowl ventilators, one in the fore 
part and the other in the mer extremity. The deck was of iron, and 
the ladders not lined at the back. The forward compartment was 60 feet 
long, and the fittings substantially the same as those above described, 
but the deck was of wood. 

There was no attempt at the separation of the sexes, nor any curtains 
to screen the sleeping arrangements from the central portion of the 
deck. 

The closet arrangements were bad, the closets being small, cramped, 
dark, and unprovided with water for flushing. Those for males and 
femsJes close together, and the entrance to them in no way protected 
from the weather. Altogether (Captain Wilson states) '' more evil * 
smelling, unsatisfactory pkces it is difficult to imagine." 

The provisions and water supply were ample and of good quality. 

Captain Wilson suggested that the iron decks should be sheathed 
with wood, and the deck ladders lined at the back ; that the closets 
should be provided with a constant supply of running water, that those 
for men and women should be on opposite sides of the vessel, and that 
the women's closet should either be under the deck or entered from 
below ; that the floors of closets should be cemented, with grooves 
cut in the cement for carrying off any wet, &c. ; that the sexes should be 
sub-divided to the extent of separating the single men. 

On the occasion of Captain Wilson's second trip in the '* Bomeo " he 
again inspected the '^Angelo," when, it is satisfactory to report, he 
foond the evils he had pointed out remedied, the owners having carried 
into effect the measures of improvement he had suggested to them. 

With r^ard to the ** Bomeo f the emigration season was at its height, 
the emigrants from Gottenburgh alone amounting to some 2,000 or so 
-weekly, necessitating the putting on of extra boats. The decks of the 
** Bomeo " were of wood ; she contained three compartments for emi* 
fpnaxtB ; they were well ventilated and duly lighted ; two of them were 
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fitted up with sleeping berths in two tiers with moTable partitions 
about 8 inches high separating the space allotted to each individnal^ the 
remaining compartment was set apart for single women. The sleeping* 
berths consisted of long shelves with no partition boards. The water- 
closet arrangements were satisfactory, the closets for men and women 
being on opposite sides of the ship. The vessel was crowded, but not 
more so than admissible bj the Board of Trade regulations. Captain 
Wilson saw reason, however, to recommend an increase of space, vU., 
from 72 to 100 cubic feet, especially to passengers on the lower deck. 

The supplementary boats were reported as unsatisfactory in respect 
of accommodation, but the owners at once adopted the measures Captain 
Wilson recommended, and expressed general desire to do what might 
conduce to the comfort of the emigrants. 

I am indebted to the same source for the following infonmition 
respecting the " Capella " and " Vega," two of the Bremen Line that 
run between Hamburgh and London, the passage occupying about 
44 hours. The passengers by this line are mostly Grermans. "In 
" the * Capella' the emigrants are berthed in the alley- ways under 
" the bridge deck," and "in the 'Vega' in the foremost end of a 
" long poop, in the passage-way round the engine-room hatchway, 
*^ and houses, galley, and amidships in continuation thereof. *^The 
*' sleeping accommodation consists of two shelves 7 feet wide, the bwer 
" about a foot from the deck, with an interval of 3 feet between the 
" shelves ; there is just sufficient room to sit up on the shelves." ** The 
" * Vega ' can be fitted for 160 in the season, and has carried 220. 
** When more than 160 are on board, accommodation for the extra 
" numbers is provided on the same principle in the lower 'tween 
" decks." 

The closet arrangements appear to be insufficient for the numbers 
of passengers carried. The " Vega " has only two closets, situated 
at the after end of the forecastle, and unsupplied with water. Captain 
Wilson considers the vessel should have at least six. The " Capella" 
has only one closet, and no water in it, for 80 passengers. 

Mr. Murray, principal officer of the Board of Trade at Leith, informs 
me that the passage from Hamburgh and Bremenhaven to Leith each 
occupies about 48 hours, and that from Copenhagen to Leith 72 hours. 
The accommodation allotted to emigrants between decks is ventilated 
by the hatchways and cowl ventilators, and lighted by bulls-eyes and the 
companion way ; temporary berths are fitted up in a sufficiently cem- 
fortable manner. An attempt was made to separate the sexes, but it was 
found not to answer, the emigrants preferring to travel in families. 
Separate closet accommodation is provided for men and women. 

The Slimon steamer " Camoens " brings passengers from Iceland to 
Granton, the passage occupying usually about four days, but t-ometimes 
extending to 10 days when ice is encountered. The compartoients are 
lighted and ventilated by hatchways, cowl ventilators, and a few side 
scuttles, which can be opened in moderate weather. A separate com- 
partment is reserved for single men. The closet accommoilation consists 
of five waterclosets. Sometimes these boats have from 700 to 800 
transmigrants on board. They find their own provisions, but hhould the 
pa&sage be protracted, I am informed that there is no fear of dieir 
being hard up for food, as there is always a good stock of ship's 
provisions to fall back upon. 

With regard to the amount of accommodation afforded by the conti- 
nental steamers, there can be no doubt that at times th^ is much 
crowding in them, an evil which probably is very difficult to guard 
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against conaidering the immense flow of emigration in the months of aff. a. No. 14. 
Aprlly May, and J one ; but the foot of the passages being of short q^ Bmlffration 
duration minimises the evil. and immiKra* 

On the other hand, the inadequate amount of closet provision and the Sjfbuiialh'^ 
absence of water for flushing purposes, specially as regards the Bremen 
Line, indicates the want of closer supervision to insure these vessels 
being kept in a proper sanitary condition. 

Upon arrival of the continental steamers at the port of London Transmiioimts, 
the transmigrants are met by the agents of the respective shipping ^i®**'^^*^^^** <>'• 
companies, who conduct them to the lodging-houses, where they remain 
till Uie sailing of the ocean steamers. 

At Hull, Leith, and Granton the arrangements are somewhat diflerent, 
as the transmigrants do not re-embark from these ports. 

I did not myself visit the port of Hull, but I gather the following huU. 
particulars from the reports of my colleague. Dr. Airy, and Messrs. Grey 
and Cowie, of the Board of Trade, 

The departure of a steamer with transmigrants from the foreign port 
is telegraphed to Hull, together with the number of passengers she 
carries, to enable the agents to make arrangements for their conveyance 
by railway to Liverpool or other port, and to have refreshment ready 
for them to partake of before starting. 

The steamers usually arrive on the Sunday, when some of the male 
passengers land and stroll about the town, but all sleep on board that 
night. 

On the following morning the process of debarkation commences, and 
is carried out under considerable discomfort and much confusion ; the 
landing of passengers and baggage, the discharge of cargo, and prepa- 
rations for re-loading the vessel all going on at the same time, and no 
efficient accommodation provided for the shelter of the passengers. 

The agents meet the transmigrants at the dock, sort their baggage, 
and conduct them to the lodging-houses, where a dejeuner is already 
prepared for them. They then proceed to the railway station whence 
they are despatched to Liverpool or other port ; a special train being 
provided for them when their number reaches a hundred or so, other- 
wise they travel by the usual passenger train. 

On arrival at their destination they are conducted by the agents of 
the company to their respective lodgings. 

The ports of Leith and Granton ofler facilities for the disembarkation Leith and 
of. transmigrants, possessing each a good pier with a railway station close Q'*^*®"- 
at hand. On arrival of the vessels in the Frith of Forth the agents 
make arrangements with the railway companies for the conveyance of 
the transmigrants to Glasgow or Liverpool, as the case may be, the bulk 
of them remaining on board till the train is ready for them, when they 
are landed on the pier, and at once proceed on their journey. 

With regard to British emigrants, it is presumable that they would, B"^i*f* «™ • 
as a rule, elect to sail from the port nearest their own homes, but this ^™" 
would in most cases necessitate arrival there the day prior to embarka- 
tion. Unlike transmigrants, however, their movements from the time 
they leave their homes to the date of sailing are quite of an independent 
character ; I was, therefore, unable to obtain any information respecting 
tbem beyond thb fact that the companies' agents are not instructed to 
commend them to any particular lodgings. Thus they are free to find 
their way to one or other of the various lodging-houses with which the 
ports abound, or if they chance to have friends in the neighbourhood 
they would probably stay with them pending the sailing of the ocean 
steamer. 
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lodging-house accommodation and infectious hospitai. 
Provision at the several Ports of Embarkation. 

It may be premised that, as a general rule, the priocipal shipping 
companies contract with certain lodging-house proprietors to board and 
lodge the transmigrants at the rate of Is, 6d, per day for each statute 
adult. Thus the lodging-houses are to a certain extent under the control 
of the shipping companies who exercise supervision over them, and direct 
members of their staff to visit them frequently when in occupation, 
to insure the transmigrants being properly accommodated and well 
cared for. 

Should the number exceed the amount of accommodation the lodging* 
house proprietor has at command he farms them out. 

In our inspection of the lodging-houses we visited them under various 
circumstances, and at different times, both when full and the emigraotB 
at their meals, when just vacated, and when for some days they hid 
been unoccupied. Taking them altogether they were well ordered and 
in satisfactory condition, being clean, well ventilated, and light. When 
exceptions were found in thgse respects the same will be specitUy 
mentioned. 

In all cases the provisions, consisting usually of soup, bread, meat, 
potatoes, and other vegetables, were of good quality, well cooked, and 
comfortably served up. 

I propose now to take the ports seriatim : — 

(I.) London {Lodging- Houses), For health purposes the Metropolis 
is subdivided into various sanitary districts. The emigrant lodging- 
houses are mostly situated in the City, Whitechapel, and St. Creorge's- 
in-the-East districts, and are under the jurisdiction of the respective 
sanitary authorities. The principal part of the emigrant lodging-house 
business is in the hands of two proprietors, with whom certain of the 
shipping companies are in direct relation. One has a large hotel in the 
Crescent, Minories, City, and the other a lodging-house on Tower Hill 
Besides these, there are other lodging-houses which are let to trans- 
migrants independently of the shipping companies. All, with one excep- 
tion (Victoria House), are unregistered. At the time of xf^y visit the 
hotel in America Square was full of transmigrants who were having 
their dinner, and everything appeared to be in good order. The houae 
on Tower Hill was empty of lodgers. Here I observed a waterdoset 
situated in the centre of the dwelling with no communication with the 
external air, — an unwholesome condition affording means of entrance of 
sewer air into the dwelling. A house in Mansell Street, under orders 
of the police to be registered, was full of Polish Jews, proverbial for 
their dirty habits, but independently of this the general condition of 
the house betokened a want of cleanliness and an absence of proper 
supervision. The walls of the rooms were dirty and there was an 
accumulation of flue under the beds, while the closets, situated in the 
yard, were in a neglected state and had no water for flushing purpossa. 
The inspector of nuisances of the Whitechapel district accompanied 
me to several lodging-houses in crowded localities, but we found them 
closed. The inspector told me that proceedings had been threatened 
against the proprietors of these houses on account of bad drainage 
unwholesome closets situated in the house, indecent occupation, and 
overcrowding. In one instance five adults were found sleeping in one 
room with a cubic capacity of 840 feet or 168 cubic feet per individoaL 
The inspector of nuisances added that the houses frequently changing 
hands militated against getting improvements effected. 
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With regard to Victoria House, above mentioned as registered, it is app.a.No.I4. 
situated in Jpper East Smithfield, near the docks, and contains 1^0 QQ^mlgmtion 
beds, so arranged as to secure privacy together with ventilation and and immim- 
light. It is provided with lavatories and good cooking arrangements, itfbbuia^^ 
commensurate with the requirements of the establishment. The weak 
points observed were waste pipes in the washhouse and scullery in 
direct communication with the sewer, reliance being placed on double 
traps to prevent the escape of the foul air of the sewer into the dwell- 
ing. The waterdosets were situated on the basement and had no opening 
to the external air. 

Infectiofut hospital provision is always ready at command, and cases ?|^||^^^ 
of infectious disease occurring amongst transmigrants whilst staying at ^^ 
lodgings on shore are taken to one or another of the establishments. 

Li 1872, when an invasion of cholera was apprehended, the port 
saDitary authority provided a floating hospital, the " Rhin," which is 
anchored off Gravesend, and in more recent years has come to be used 
for cases of other infectious disease, including cases detected amongst 
emigrants on the point of embarkation. 

(2.) LnrBRPOOL. Taking the 11 years 1871-1881, as shown on table, Liverpool, 
page 148, the lowest number of emigrants embarked in one year was 
64,975 in 1877, the highest number, 228,872, in 1881 ; thus showing 
the extensive and varying demand on lodging-houses at this port. 

The lodging-houses are duly registered and regulated by byelaws in Lodffing-houses. 
accordance with the requirements of the Public Health Act, 1875, and 
are subject to efficient supervision under the sanitary authority, where, 
if overcrowding or other irregularity contravening the law be detected, 
proceedings are taken against the proprietors. Dr. Taylor, the medical 
officer of health, informs me that 300 cubic feet is given as the 
standard amount of cubic space to be allotted to each statute adult, but 
in new houses he is trying to get this increased to 350 or 400 cubic 
feet. The smallest of the houses visited had accommodation for 50 
persons, the largest in occupation for 300, besides which an old hospital 
recently taken by one of the lodging-house proprietors has been fitted 
np for the reception of emigrants, and is capable of accommodating 500. 
Altogether the houses inspected were in a very satisfactory condition, 
but one or two matters of detail may be mentioned as calling for im- 
provement. Thus, in one house the sleeping bunks were arranged in 
two tiers, one above the other^ which Dt, Taylor, recognising as a bad 
plan, is endeavouring to get remedied. In a second house I observed 
•Q iU-ventilated waterdoeet, and on the premises of a third and fourth 
bouse a cesspit and a filthy privy. These are evils which may safely 
be left in the hands of the authority to rectify. 

The infectious hospital provision consists of — 

(a.) The workhouse hospital. It is to this hospital that emigrants ^^|S^^ 
are by leave of the guardians mostly sent, the sanitary authority not 
possessing a hospital. The building is on a large scale to meet the 
requirements of the city, which are considerable, a large nnmber of the 
working-class, earning only just sufiici^nt for their daily wants. Thus, 
when overtaken by sickness they have no means of supporting themselves 
and apply to the parochial institution for assistance. 

{b.) The Netherfield Hospital, established and partly maintained by 
voluntary contributions, the sanitary authority paying largely towards 
it The accommodation consists of seven single-bedded rooms and ten 
wards with 80 beds. 

(c.) An iron hospital, erected by the port sanitary authority in antici- 
pation of a visitation of cholera ; it occupies an open plot of ground at 
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New Feriy, on the Birkenhead side of the river, remote from dwellings 
and convenient for the water, enabling cases to be landed on its preciacts. 
Happily, cholera has not appeared, but the hospital has been used in 
one instance, namely, when given up for the reception of cases of 
scarlatina occurring amongst the boys belonging to the training ship. 

(3.) Plymouth. Emigrants from this port are chiefly sent out by 
the agents of the Australasian Governments, who have arrangements 
with the proprietor of a large dep6t at Plymouth for their being received 
and lodged there pendmg embarkation. The site of the depot has much 
to recommend it, standing on the west shore of Deadman*s Bay, having 
the water of the harbour on the east and south side, the citadel on the 
west, and the Commercial Wharf on the north. There is a good yird 
for the emigrants to walk about in, overlooking the busy harbour. Tng 
steamers can come alongside to embark passengers for ships in the Sound. 

The building consists of three separate blocks, A, B, C, substantially 
built, well ventilated, and lighted, and in every respect well adapted to 
this purpose. Block A contains on ground-floor, depot master and 
Colonial agents offices, a surgery, and a large mess-rooin (58x41 '6") 
for single women. On the floor above, a dormitory (73 '6" x 41* 6"), 
fitted with washstands, &c., with accommodation for 248 single women, 
and a separate berth for the matron. Block B, ground-floor, depdt 
master's quarters and two large store-rooms for baggage, and over these 
a dormitory (57 '6" x 41), available for married couples or single men, as 
required. Block C communicates with block B by means of a covered 
way. On the ground-floor are situated the kitchen, provided witk 
ample and excellent cooking apparatus, a large provision store-room, 
separate lavatories, with baths for men and women, and a disinfecting 
chamber heated by gas, in which I am informed a high temperature can 
be maintained. On the first floor are two large mess-rooms fitted with 
tables and forms. Second-floor dormitories for 100 married couples, 
and on the third-floor dormitories for 120 single men. At the end of 
this block, on the first and second fioor, and cut ofi* from the remainder 
of the building, are two wards well adapted for the reception of sua- 
pected cases of infectious disease. 

The waterclosets are situated in the yard, and discbarge into the 
harbour ; thus the contents are removed by the tide. There is, however, 
a considerable surface of rock above high-water mark upon which 
excrement lodges and decomposes.* The drainage of the dep6t runs 
direct to the harbour, and there is no communication with the town 
sewer. At the entrance to the dep6t there is a lodge for the gatekeeper. 
Paper, pens, soap, and other articles which emigrants are likely to 
require are kept for their use, and supplied to them at a reasonable 
cost to prevent the necessity of their going into the town. The 
buildings throughout were well ordered and in a very satisfactory 
cleanly condition. 

The urban sanitary authority possess an infectious hospital, situated 
in the workhouse grounds. It is a small building, insufficiently ven- 



*June 1883. Whilst this Report is passing through the press, several case§ of • 
tTphoid fever have occurred at the dep6t amongst certain emigrants who bad 
embarked in health, but returned after an absence of twenty-four days oirin^ to the 
ship having become disabled at sea. The fever manifested itself within a day or two 
of their return, and was attributed to impure water on board the ship. SubAequeatly 
the disease spread at the depdt, and continued to prevail there more or leso for tome 
six or seven weeks; the channel of infection there was probably the privies 
which had become specifically infected by the evacuations of the first ^tifiercrs. 
August 6th. I am informed that the ofiendSng priyies have now been removed, and 
self-cleanaing trongh-^loseta of approved pattern substituted. 
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tilated, crowded with beds, and altogether ill adapted to the purpose of ^p- a. No. 14. 
a hospital. On Emigration 

In the spring of 1881, the port sanitary authority obtained from the tion,&c?f^ 
Admiralty the loan of the " Pique^^ an old wooden sailing frigate, to be l>''J^ia»Ml. 
oaed as a hospital. She is now anchored in the Sound in charge of a 
mui and his wife, whose duty it is also to attend upon the patients. 
I visited the *^ Pique" and found her lying in an exposed position, 
where, indeed, I have myself seen vessels driven on shore by force of the 
wind and sea. The ship is roomy and a fair height, between decks, 
the sides of the cabins and sick bays are painted, and the deck overhead 
whitewashed. She had been thoroughly limewashed below and was 
generaUy dean throughout. The bilges were fairly free of water, and 
Uiere was no perceptible smell from them till the water in them was 
disturbed, when it gave off offensive effluvia. . The ventilation of the 
decks was effected by means of hatches, ports, and side scuttles, and 
that of the bilges by two canvas windsails. There is no provision for 
heating the air between decks, nor for the efficient disinfection of 
clothing, &c. The old copking galley remains, and in addition there 
is a smaller one, affording together ample provision for culinary 
purposes, heating water for baths, Ac. There is only one accommo- 
dation ladder, but the ship is fitted with a derrick by means of which 
the sick can be hoisted on board in a canvas cot prepared for the 
parpose. Some five or six cases of small- pox have been treated on 
hoard, but there is no separate accommodation set apart for such cases. 

The use of the ** Pique " as a hospital has much to commend it, being 
handy for seamen, and preventing the necessity of landing infectious 
oases and conveying them through the town. On the other hand, 
wooden ships are apt to retain infection and so endanger the health of 
persons brought on board. Again, the position of the ship is a serious 
objection, in view of the necessity that exists for the medical attendant 
at all times to find the ship easy of access, particularly when dangerous 
cases are under treatment. With regard to the use of a canvas cot for 
hoisting patients in, I would suggest the substitution of one made of non- 
aheorbent material, such as thin strips of iron placed two or three inches 
apart, canvas being liable to retain infection ; this applies also to the 
canvas windsails. Further, chloride of zinc should be freely and fre- 
qoently applied to the bilges to insure their being kept in a wholesome 
condition. 

(4.) Glasgow. The emigrant lodging-houses at Glasgow are Glasgow. (Lodg* 
numerous. They are not considered in the light of common lodging- iug-houaes.) 
houses, but are registered under the head of *' houses let in lodgings " 
(Public Health Act (Scotland), 1867, section 44), and are regulated by 
hydaws, which require 300 cubic feet of space to be allotted to every 
ladividoal over eight years of age, and provide for the due cleansing and 
ventilation of the houses, and for notice being given to the authority on 
the appearance of any infectious disease. The houses are systematically 
inspected by officers belonging to the sanitary authority. The first that 
^^wne under observation is used solely by Colonial emigrants, and is 
appropriated to married couples and single women, the accommodation 
tor the former consisting of several moderate-sized rooms, and one large 
'Oom fitted up in a manner to secure privacy, while the single women's 
quarters are in a separate part of the building. Single men are received 
into a separate house. The other lodging-houses visited were full of 
transmigrants, and were in a satisfactory condition, excepting some of 
the closets which are on the tub principle and reqdired cleansing. 
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app. a. No. 14. come under mj obserTatioOy directing their attention to certain entries 
in the inspector of nuisances report book, which 6howe<i instances of 
overcrowding to have been reported, and no action taken in the matter. 
It then transpired that the medical officers of health had recommended 
300 cubic feet, but the authority, unknown to them, had adopted 2^ 
cubic feet as the standard. I endeavoured to impress upon the antboritj 
that 260 cubic feet was too low u standard, naming 300 as the 
minimum that should be allowed, and 350 or 400 as more condaciye to 
health. 

The chairman appeared to tally appreciate the importance of emigrants 
embarking in good healthy and he promised measures of improvement 
With regard to the water supply of the town, he said that that queetioo 
was then under consideration of the Queenstown Authority, and they 
were in hopes of securing a new supply which they were in treaty for. 

Cases of infectious disease occurring in the town are taken to the 
General Infirmary, where they are accommodated in special wards ; but 
cases of such sickness occurring afloat are sent to an infectious hospital 
recently provided by the Cork board of guardians in their capacity of 
port nuisance authority. This hospital is situated near the beadt^ 
remote from dwellings, and convenient for cases landed from ships. Bnt 
the acconmiodation, consisting of one ward only, and one small con- 
valescent room, is ab^ady found to be too limited ; thus, on one occasioo 
the ward being pre-occupied by a small-pox patient, a case of scarUtina 
could not be admitted, and was therefore relegated to the Geneial 
Infirmary, where cases of sickness occurring amongst emigrants are also 
received. 

I pointed out to the clerk to the authority the advisability of adding 
to the port hospital, so as to increase the amount of accommodation. 
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OoBAN Steamships. 

The emigrants are usually taken off to the ocean steamships in togs, 
but in London they sometimes embark at the dock, and pass down m 
river to Gravesend, where the ship anchors for the night ; or they arc 
sent by train to Tilbury, where tugs are in waiting to convey them to 
the steamer. At Glasgow the embarkation sometimes takes place at 
the shipping wharf, but more generally the emigrants are convejed 
by train or small steamer to Greenock, and then by tugs to the ocean 
ship. 

We boarded and inspected ships at the ports of London, Liverpool, 
Plymouth, Greenock, and Queenstown, and thus had the opportunity 
of seeing representatives of the magnificent fleets possessed by many of 
the principal shipping companies. Certain of the vessels were about 
to start for various parts of the world, including Australasia, the Cape» 
United States^ and British I^orth America. 

These full-powered screw steamers are built of iron, and are from 
2,000 to 5,000 tons burden. Amongst the fleets are to be found some of 
the finest steamships in the world, combining S3rmmetry of form, lines 
that insure speed, strength of construction, good carrying capacity, and 
great steam power. The internal economy of several of the ships was 
in keeping with their external appearance, possessing clear, rocmj 
upper deck, palatial saloon, well-appointed cabins for first-class pas- 
sengers, mess-rooms for officers, well-ventilated compartments for 
emigrants, capacious galleys fitted up with every convenience and 
requisite for cooking purposes, large, light, and airy engine-room^ 
various store-rooms for provisions, ice-house, &c. There are three 
decks in part appropriated to the use of the emigrants, yIz^ the weather 
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w PA I N g&d exercise^ the upper and lower passenger decks, where afp. a. No. 14. 
43, ^ed and take their meals, and below these again the hold, onBndmtton 

. .kgO is stowed. and Immim- 

^giger decks, with which we are principally concerned, are DrfiSttilL 
^8B hatchWajs, which open to the weather deck, and by side pa^eenger decks. 
G oA at night by artificial light obtained from lamps of various 
'electricity, being one of the latest improvements. For 
imps are so arranged that while affording ample light to 
ing deck, they are inaccessible to the passengers. The 
side scuttles, assisted by cowls and wind sails, furnish the 
Dtilation, together promoting the interchange of air by 
»8h air to the deck and carrying off the foul air. 
pg of the side scuttles open depends upon the slate of the 
l^metimes indeed is so high as to necessitate the battening 
hatches to secure the safety of the ship^ when the ventila- 
effected by cowls. Ventilation by fan has been tried, but 
factory in the Anchor Line, where the fan serves to 
on the other hand, in the Monarch Line, the fan acts 
r of foul air and is used for cattle homewards, and doubtless 
for emigrants if found requisite either from stress of 
large number of emigrants. 

Acts require only the single men to be separated from Compaitment. 

the emigrants, but owners have in numerous instances 

rate compartments for the single women also. In some 

partments are separated by bulkheads, in others the saloon 

tween the single men's compartment and the others. As 

compartment has a hatchway opening to the weather deck ; 

two instances the single women had to pass through the 

le's quarters on their way to and from the weather deck. 

lartments are fitted up with great care to secure the comfort sleeping berifai. 

ts. The sleeping berths are variously constructed and 

general plan is to have them in separate blocks of two 

ve the other, extending from the side towards the centre of 

accompanying diagram), each block being divided into two 

vided respectively into four, five, or six berths, running 

The berths measure not less than 6 feet by 2 feet, 

parated from each other by a partition about 8 inches 

e of the berths are constructed of wood with shifting sides, 

it arrangement admitting of enlargement of the berths if 

r the accommodation of children. Others have canvas 

;htly strained, which commends itself to me as being more 

to sleep upon, and offering facilities for cleansing by 

^n, certain of the ships are provided with *'Dewar's 

sformation steerage berths," which have the advantage of 

comfortable bed at night, and in place of this a form and 

by day, combined with privacy. In one of the White Star 

und the married people's berths arranged to secure almost 

:vacy as cabins, by means of bulkheads with a 9pace left top 

for ventilation purposes. I am informed that great care is 

ieanse the fittings after each voyage, and that in the Austral- 

3 they are not infrequently destroyed on the disembarkation 

igrants, in order to avoid encumbering the ship with them. 

Atlantic trade it is not the practice of the shipowners to provide Bedding. 

"ants with beds, and efforts are made, as far as possible, to 

e emigrants to treat as luggage any bedding they may bring 

from their homes, and in that way have such things put 
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below. But they are expected and encouraged to provide themseUes 
instead with what are usually called emigrant beds; these coosmtof 
cotton material filled with oat-straw, and can usually be obtaiued at aaj 
port where emigrants embark for small sums varying from ninepence for 
a child to one shilling for an adult, superior quality one shilling and 
threepence. These beds are generally thrown overboard before arriT«l 
in America. 

In the Colonial emigrant trade this practice does not prevail, and 
each Colony makes such regulations as it considers best for its own 
emigrants. The Cape Colony at the present time may be considered iu 
the most advanced position in this respect, as the ship is required to 
provide mattresses, blankets, pillows, and bed linen. 

In the ships separate hospitals are provided for men and women. Tbej 
are usually situated on the upper passenger deck (never below it), and 
ai'e generally well lighted and ventilated. Each hospital was provided 
with beds ready for use. The ships were well found in medical comfortB 
and requirements. Occasionally the key of the hospital was found to 
be in the hands of the steward, a circumstance which suggested tbe 
hospitals being put to other than their legitimate use, and wUch Captain 
Wilson, when doing duty at Queenstown, found to be the case in several 
instances, first-class passengers, ship's officers, stewards, and other 
members of the crew being accommodated in them in contravention of 
the Passengers Act (s. 24). 

Some of the ships possessed hospitals for infectious cases situated on 
the weather deck, and although sometimes not well adapted to the 
purpose by reason of their position in the part of the deck freqneoted 
by the steerage passengers, and the want of efficient ventilation, still 
the provision of them in this open situation is a step in the right 
direction. 

Here I would refer to the inferior accommodation we found provided 
for the surgeon, and which is not calculated to invite the services of 
desirable men, being altogether out of keeping with the responsible 
position the surgeon holds in the ship as entrusted with the care of the 
health of hundreds of men, women, and children. In some cases he has 
to stow himself away in the dispensary, surrounded by medicines and 
drugs, having no other place to sleep in. In other ships the cabin 
allotted to him is small, dark, and badly situated, thus in every waj 
militating against his keeping any reasonable record of the cases of 
sickness that occur during the voyage. It is highly important that all 
such cases should be chronicled, especially with reference to infections 
diseases ; the want of such records has been experienced in the present 
inquiry, as will be presently shown. 

Most of the ships have separate lavatories for men and women, fitted 
with basins and washtubs, and provided with hot and cold water. 
These lavatories are not required by the Passengers Act ; but they are 
essential to the comfort of tiie passengers and conducive to health. One 
or two of the ships had them for women only. 

The closet accommodation consisted of separate closets for men and 
women, quite apart, and usually on opposite sides of the deck. Some of 
the female closets were entered from the women's quarters below, and in 
one or two instances the closets and lavatories opened one into the otber," 
a bad arrangement for the women employed in the lavatories. Tbe 
seats of the closets were arranged over a trough through which yntff 
is constantly flowing, when the ship is under weigh, by means of a 
pulsometer. 

I am informed that some ships have iron decks. ] would obserre 
that this is objectionable, as, unless sheathed with wood, the metal by 
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causing condensation promotes dampness, and the use of bottom boards, App.A.yo.n. 
which is sometimes resorted to, has the disadvantage of harbouring dirt qb Emigration 
in the interstices. t?*^^"^?*" 

Great care is bestowed upon the comfort of the emigrants, drinking pr. buzaii. 
water and barrels of biscuit being conveniently placed for persons to Care to secure 
hdp themselves at will, — a privilege which many would probably avail theemS^tJ. 
themselves of when suffering &om sea sickness and unable to take their 
meals ; and in some ships they can obtain tea or coffee when they like. 
The dietary is very liberal, the companies not restricting themselves 
to the scale provided by the Passengers Act,, but in various ways 
exceeding this. 

In most vessels matrons are in attendance in the women's quarters, 
and watchmen on duty day and night in other parts of the ship to check 
irregularity and preserve order. 

The examination of these ships convinces me that the several com- 
panies to which they belong are without exception actuated by a 
laudable desire to promote the comfort and welfare of the passengers, 
and having myself, when serving in the Royal Navy, been employed for 
& while in troop ships, which are somewhat analogous to passenger 
ships, carrying soldiers with their wives and families, I am the better 
able to appreciate the measures adopted by them to this end. 

Certain of the companies, including the Warren, Monarch, National, Cattle shiiw. 
Beaver, and Lake Lines, are employed in the cattle trade, taking 
3migi*ants out to Canada and New York, and bringing large cargoes of 
cattle and sheep home to London and Liverpool. 

The interior of such ships is constructed with a view of securing the 
entry of a large amount of fresh air on to the main i^nd lower decks, 
cattle being specially intolerant of vitiated atmosphere and deprivation of 
oxygen. 

We boarded one ship at Liverpool on arrival from Canada with 460 
cattle and 1,300 sheep on board. 

The decks where the cattle stood were some 2 or 3 feet deep in 
dung and litter, but the part of the ship free of live stock was quit« 
clean. AU the cattle and sheep were landed in fine condition, speaking 
weU for the successful management on board, and were at once driven 
to the reception lairs provided on the Birkenhead side of the river on a 
very extensive scale and admirably kept. The cleansing and disinfecting 
the ship was then proceeded with under the supervision of officers 
appointed by the Privy Council. 

Another of these ships (Lake Line Company) was on the point ol 
sailing with some forty emigrants on board, and several horses for 
transportation to Canada. The emigrants were comfortably berthed 
and seemed well cared for, and although a short ship, t.e., having less 
than 50 passengers on board, she carried a surgeon, which the represen- 
tative of the company informed me was their usual practice. 

The smell of cattle perceptibly pervaded the ship, and while it may 
he open to question whether such effluvia are really injurious to health, 
still, considering the emigrants are living together in confined spaces, 
exposed to the motion of the ship, which induces sea sickness, there can 
be no doubt that the smell of cattle would, to say the least of it, 
materially increase their discomfort, more particularly in bad weather, 
when the hatches being closed the smell would be intensified. In con- 
nexion with this subject it must be recognised that ships engaged in this 
twofold traffic are able to carry emigrants at a lower rate (the amount 
subject to frequent alteration) than the regular passenger ships, charging 
in August last 4/. 10^. against 6/., and so meeting the circumstances of 
the poorer emigrants. It would, therefore, be unwise to iigpp^^ b®^5^30Qlc 
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app. a. No. 14. restrictions upon the company as would preclude the continuance of the 
traffic at the reduced fares. At the same time the efficient cleansing of 
the ship cannot be lost sight of, and for this purpose dt seems to me that 
a week at least should elapse between the discharge of cattle and the 
embarkation of emigrants. In the interval the side ports and scuttles 
should be left open, and thorough cleansing and disinfection of the ship 
carried out to the satisfaction of the port sanitary authority (Public 
Health Act, 1875, s. 91), instead of which I am told that at times 
these ships discharge their cargo of cattle and are " turned round ** 
and despatched with emigrants in the short space of four or five days. 

The manning of the ships is a subject that calls for observatioD. 
The Shipping Act for 1854, s. 122, requires that every local marine 
board shall establish a shipping office and appoint a shipping master 
and staff, whose duties shall include the affording facilities for engaging 
seamen by keeping registries of their names and characters (s. 124). 
The number of hands carried by ships is uncertain, as there is no crew 
scale legally compulsory. Owners do with as few men as they possiblj 
can, but the emigration officer can refuse clearance if he considers 
the number insufficient for the safety of the emigrants (PasseDgers 
Act, 1855, s. 28). 

The crew of a passenger steamer consists of captain and officers, 
seamen, firemen, and stewards. The seamen and firemen, with the 
exception of a few petty officers and leading men, are discharged to the 
shore directly a ship enters harbour on her return home, and before she 
sails again these vacancies have to be filled up. For this purpose 
the captain or his representative attends at the shipping office and 
engages for the voyage the required number of men, who sign articles 
of agreement, by which they bind themselves amongst other things to 
be on board on the day of sailing, and usually they are not requirSl to 
appear on board l>efore that time. This class of men are proverbiallj 
intemperate and irregular in their habits, and when the day comes for 
them to join, and the crew are mustered prior to sailing it not infre- 
quently happens that some of the new hands will be in a semi-state of 
intoxication or suffering from dissipation, while some perhaps have 
not put in an appearance at all. Their places, however, must be supplied, 
in accordance with the requirements of the Passengers Act, to the 
satisfaction of the emigration officer. This is effected by picking up 
some of the loafers locally called "jumpers," who are always to fc« 
found hanging about seaport towns looking for a job. They are yerj 
unsettled in their habits and own to no regular work, but on occasions 
of this sort for consideration qf a higher rate of wages than is usually 
given, they would start off to fulfil the purpose of a stop-gap. When 
a ship on her outward voyage has to call at another port she may be 
allowed to complete her crew there, as, for instance, an emigrant ship 
sailing from Liverpool may fill up at Queenstown, the Board of Trsde 
officer stationed there being apprised by telegraph of the necessity for 
so doing. 

The Cunard Line offers an exception to this system of manning, in 
that their ciews are shipped the day before sailing and are subjected, 
together with the ship, to inspection by the owner, who repairs on board 
and after a searching inspection of the ship from stem to stern, and 
from upper deck to kelson, musters the crew and exercises them at fire- 
drill, manning boats, &c. Through the courtesy of Mr. Mclver we had 
the opportunity of witnessing such inspection, and can testify as to tho 
thoroughness with which it is conducted. This phm entails the expense 
of an extra day's wages to the men, but in return secures the ship'* 
sailing in an efficient condition and ready to meet any emergency. 

We are happy to be able to add that this practise has been adopted 
by some other well-known lines of steamers. Digitized by LjOOQIC 
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Precautionabt Measures fob the Prevention op the Introduction 
AND Spread op dangerous Infectious Disease and Transmission 
thereof to other Countries. 

Having followed the movements of emigrants and transmigrants Genenl remtrki. 
thronghoat their course, from the date of their leaving home to their 
final embarkation at the various ports of the United Kingdom, inquiry 
18 DOW specially concerned with the question as to how far the Publio 
Health, Quarantine, and Passenger Acts are applicable to the require- 
ments of the passenger traffic, in the sense of protecting public health 
sgamst dangerous infectious disease, and as to what precautionary 
measures are adopted to prevent the spread of such disease, if it should 
appear. 

In order to arrive at a just conclusion on this head, it will be 
necessary to review the particulars connected with the transit of the 
emigrants^ in so far as they have any special beai'iug upon health. 

To begin with intending emigrants : — Precautioamry 

The Colonial Governments, Canada excepted, before granting free gJ^^JSJo^ 
or assisted passages to British emigrants, require, amongst other quali- ments. 
fications, that every applicant shall furnish a certificate to the effect 
that he is free from infections disease, and has been vaccinated or had 
small-pox ; a very wise provision, but one which loses its value in pro- 
portion to the length of time that elapses between the granting of the 
certificate and the final departure of the emigrant from home, seeing 
that in the meanwhile he may in various ways be exposed to infection 
ud so contract disease. 
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The shipping companies, on the other hand, observe no sach pre* 
caution, their agents, so far as I could learn, having no instructions to 
inquire into the health of intending emigrants (British or foreign) as 
regards freedom from infectious disease, &c. 

The Scandinavians and Icelanders, I am informed, are required bj 
their respective Governments to undergo medical examination before 
they embark on board the Continental steamers, v^hich in the busy 
season are crowded with passengers. 

On arrival at the British ports these vessels are boarded by the custom 
house officer, who, in accordance with the requirements of the Quaran- 
tine Act, makes inquiry of the captain as to the health of the ship 
agreeably to a prescribed form which the captain is required to aign, 
when, if the report be satisfactory, the passengers are allowed to land. 
Here I would submit that this sort of inquiry is not calculated to detect 
the presence of infectious disease, for the custom house officer is not 
acquainted with its nature, and the captain, with his multifarious duties 
to attend to, can hardly be expected, in a short passage of from 40 to 
80 hours, to know much about the individual state of health of the 
hundreds of passengers on board, hence infectious sickness might be 
present in the ship without coming to his knowledge, when, he through 
ignorance giving a favourable report to the custom house officer, the 
infected person would be landed along with the other passengers, to the 
imminent risk of spreading disease on shore. For the sanitary authority 
are not concerned with the debarkation of transmigrants; thus it 
happens that a ship once passed by a custom house officer, the passengen 
are free to proceed on their way, going, if in London, direct to lodgings, 
but at Hull, Leith, and Granton, to the railway stations for conveyance 
to the various ports of embarkation, where they remain in lodgings till 
the time comes for them to start on their outward voyage. 

Obviously, from first to last in the course of their transit, a certaic 
amount of personal intercommunication must take place between the 
transmigrants themselves and others, either at the lodging-houses where, 
as at Hull, they stop for refreshment on their way from the steamer, or 
at the railway station, or it may be en route by train ; their travelling 
or not with other passengers depending upon whether they have a 
special train allotted to them or not. In any case, the casual inter- 
mingling that necessarily takes place calls for mention as a ready means 
of spreading disease, should such chance to be present amongst the 
transmigrants or those with whom they come in contact. 

In like manner as regards the lodging-houses at the various ports, 
their situation in thickly populated localities, together with the unre- 
stricted intercourse which goes on between the transmigrants and the 
inhabitants of the place, offers free opportunity for the transmigrants, on 
the one hand, to introduce diseases into the town, or on the other hand, 
to contract infectious disorders from the townsfolk, the latter risk being 
considerable at times of epidemic prevalence, as, for example, ot Queens- 
town where typhus fever was present prevailing throughout 1881, and 
continuing up to the time of my inquiry in September 1 882. 1 am informed 
by Dr. Townsend that the first case appeared in January 188 J, and 
from that date to the time of my visit the town was never free of the 
disease, fresh cases appearing every month varying from two in February 
1881 to 21 in March 1882, in all 217 cases. The authority persistently 
neglected to carry out measures to prevent the spread of the disease, 
although urged to do so by the medical officers of health, Drs. Townsend 
and Downing, and by Dr. Brodie of the Local Government Board of 
Ireland. How seriously the health of the emigrants was jeopardised 
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may be gathered from the following abstracts of the correspondence -^p- a^o. m. 
that arose out of such neglect : — On Emigration 

On November 5th, 1881, Dr. Brodie reports ; " An emigrant lodging- f^n.^STr^ 
" house overcrowded, and cases of typhus fever removed from this Dr. Blaxali. 
^ house to the hospital/' He goes on to observe : *' As the disease 
'^ has become endemic it is a matter of serious import to a thickly 
<^ populated locality, and great danger exists that germs of the disease 
" may be introduced into the emiajrant ships, which would probably lead 
^* the directors of the Ti'ansatlantic steamers to abandon Queenstown as 
*^ a port of call, and thereby entail an indescribable pecuniary loss on the 
" inhabitants." On December 28th, 1881, the Local Government 
Board of Ireland wrote to the authority to the effect that they would 
incur a serious responsibility if they continued to neglect to do their 
duty in this respect, and added that the Board proposed to send the 
correspondence to the Government with reference to the question of 
emigration from the port of Queenstown. 

Subsequently to this the authority adopted the required measures, 
and at the time of my visit great improvement had been effected. 

From the foregoing correspondence it will be recognised that the 
danger referred to was of a very grave character, threatening to involve 
the health and lives of passengers on board crowded ships, together with 
the ri£k of importation of the fatal disease into other countries. 

Particular instances were not wanting where conditions favourable to 
the development and spread of typhoid fever were found to exist in the 
lodging houses at the several ports visited, such, for example, as 
untrapped drains in communication with unventilated sewers, foul 
cesspit privies, wells exposed to pollution through their situation in 
relation to privies, defective drains, or other contaminating circum- 
stance ; closets situated within the dwelling with no opening to the 
external air, and their soil pipes unventilated. 

Some of the shipping companies do not concern themselves at all as Medical inroec- 
to the health of the transmigrants at the lodgings ; others employ b^iS})^^!?^*** 
the surgeons of their ships or local practitioners to examine them companies, 
during their stay there, and in this way ca£«^ of communicable disease 
have from time to time been detected and sent to hospital, and 
disinfection of the infected house carried out under the supervision 
of the sanitary authority. But as a rule these inspections are not 
of the frequent and systematic character essential to insure early 
detection of premonitory symptoms of infectious disorder ; and in the * 
event of indeterminate cases of sickness being detected, there are 
no rooms set apart in the lodgings where such cases can be isolated 
for observation purposed ; hence they are suflfered to remain a possible 
danger to their fellow lodgers and others with whom they come in 
contact before the disease declares itself. True, the Public Health Act Public Health 
and the byelaws require that every lodging-house keeper shall give uiwi^**^^^ 
immediate information upon the appearance of any infectious disease in 
his house, and the law further imposes penalties for the wilful exposure 
of infected persons or things, rendering it incumbent upon the local 
authority to take action in such cases ; but it is obvious that these pro- 
visions are not adapted to meet the exigencies of the passenger traffic, 
for although the lodging-houses are, save in the Metropolis, under the 
careful supervision of local authorities, these have no power to deal 
^th cases of mere suspicion, hence it follows that when the law is 
caDed into operation it is often not until considerable opportunity of 
effecting mischief has been afforded through the unrestricted inter- 
mingling of infected and healthy emigrants at crowded lodging-houses. 
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App. a. No. 14. Further, it is in evidence that the lodging-house keepers not infre- 
quently neglect to inform the sanitary authority of the presence of 
infectious disease in their houses. 

Prior to embarkation the emigrants are subjected to medical inspection 
hy officers appointed by the Board of Trade. At Liverpool and Queens- 
town these officers hold permanent appointments on a fixed salary, but 
at other ports they are paid by fee in accordance with the provisions of 
the Passengers Act, 8.44. The inspection of the emigrants nsuaDy 
takes place as they pass on board the tug, but London, Plymouth, and 
Queenstown offer exceptions to this. 

The following may be taken as a fair illustration of the scene enacted 
on board an emigrant ship on the point of sailing. First, the ship is 
inspected by the emigration officer and medical inspector to see thti 
the requirements of the Passengers Acts are fulfilled. The crew are 
mustered and inspected as to healthy boats are manned and manoeuvred, 
to see that the men know their stations and that the gear is in good 
working order. Soon the tug comes alongside with the emigranto, 
the medical inspector, emigration officer, and certain officers of tlie 
ship being ready to receive them. Men, women, and children may be 
seen pouring in, — a mixed multitude of many nationalities, taUdog 
divers languages, and creating a very babel of tongues, — inquiring some 
for their goods and chattels, others for missing members of their funi- 
lies. Parents and children, husbands And wives, getting separated io 
the crowd, and all clamouring alike for attention at the hands of the 
officials. As they pass on board the emigration officer receives from 
them the counterpart of their contract ticket, asking their names, and 
checking them off one by one according to a prepared list which he 
holds in his hand, bidding detached portions of families to stand aside 
till the rest of them can be got together ; in this way they pa^s on 
to the medical inspector, and from him to the officials of the ship, who 
direct them to their respective quarters, the heterogeneous mass gra- 
dually shaping itself into order. Soon a man is stopped, his blotchj 
face and blood-shot eyes carrying with him suspicion of infection 
disorder ; on closer scrutiny, however, this is found to be due to con- 
tinued intemperance increased by a heavy bout of drinking the previous 
night, and he is allowed to pass on. Again, in another instance, the 
same symptoms are accompanied by a quick pulse, high temperature, 
and other indications of acute disease, and the individual is rejected 
and directed to stand aside, when the passing-by is resumed. Presently 
a family of five or six healthy looking children come trooping forward; 
the medical inspector inquires as to their vaccination, examines the 
arms of two or three of them, and finds by chance no signs of the 
operation, when he directs the attention of the ship's surgeon to the feet. 
The next family is stopped as some of the children manifest symptoms 
which may be those of measles or scarlatina ; these are accordingly 
referred back to await opportunity for closer examination, when shoold 
suspicion be confirmed, they are rejected, which involves detention 
of the whole family to prevent the separation of parents and children* 
Li some cases circumstances compel the medic^ inspector to have 
the children undressed then and there for examination, and 90 the 
inspection proceeds until all have undergone the ordeal. The emi- 
gration officer and medical inspector complete their duty by comparing 
the counterfoils with the passengers lists, signing various papers certi- 
fying that the nominal list of crew aud passengers is correct and the 
requirements of the Acts and regulations fulfilled. The scene is fuJJ 
of life and interest, affording abundant opportunity for the study of 
human nature under a variety of phases. There, may he seen the 
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careless and tbonghtless starting forth 'with a jaunty air as if on App. a. Wo. 14. 
holidaj bent; near them the earnest, thoughtful characters, feeling the onBmigraUon 
responsibilitj of commencing life afresh ; some, evidently full of high Jfn^^^^Sy 
hopes for the future, others bearing signs of doubts and fears ; others, Br. BiaulL 
again, full of grief at leaving their old homes and the country of 
their birth ; this, however, is merely the natural pang at the severance 
of old ties, for they have had the bold heart and the high resolve to 
plan and carry out the project, and are not likely now to repent the 
step. Withal it is a goodly assemblage of sturdy, intelligent, self-reliant 
characters, such as any nation might be glad to welcome as an addition 
to its strength and wealth. 

With regard to the character of the inspection, the medical officers 
are careful and painstaking; but the noise, bustle, and confusion on 
board must materially militate against the efficient performance of the 
duty. I witnessed the proceedings under favourable circumstances, in 
so far that the weather on each occasion was fine ; had it been other- 
wise, and rain, wind, or snow added to the other difficulties, it would 
seem well-nigh impossible that the duty of inspection could have been 
carried out with anything like efficiency. Occasionally, in exceptionally 
bad weather, the emigrants are inspected between decks, but here the 
light is bad for the purpose. 

In London^ on occasions when the emigrants embark at the dock and 
pass down the river to Gravesend sleeping on board that night, they are 
not mustered for inspection until the following morning, obviously bfter 
free opportunity has been given of spreading infection in the ship, and 
thus nullifying to a great extent the object of these inspections. 

At Plymouth the inspection takes place at the dep6t, which offers 
exceptional advantages in the way of shelter, good light, and ample 
accommodation, with freedom from bustle and confusion. 

At Queenstown the emigrants are inspected on the whtfrves, which 
is open to great objection, taking place in the open air, and obliging 
the medical inspector to make in public such examination of children 
and others as he may deem necessary. 

Here the medical inspector is called upon to fulfil the additional office 
of assistant emigration officer. Accordingly having completed the 
medical examination of the emigrants on shore he repairs on board, 
when, should the steamer have lefl Liverpool short of ctew with 
orders to complete at Queenstown, it devolves upon him to see this 
carried into effect ; or should her machinery have broken down in her 
passage from Liverpool he has to report to the emigration officer who 
exercises his own judgment as to the desirability of detaining the vessel 
till the defects shall be made good. 

Altogether the duties imposed upon him at this port are important, 
for the condition in which the ship is found after her run from Liver- 
pool may probably be taken as an index to what she will be for the rest 
of the voyage ; and, as already mentioned. Captain Wilson, when em- 
ployed at this port, found many instances of misappropriation of the 
hospitals, which could scarcely have been the case when the ships cleaned 
from Liverpool. 

Ships carrying less than 50 passengers are styled " short ships," and Short ships, 
we not required to carry a surgeon unless the total number of persons 
on board exceeds ninety-nine; nor are the emigrants subjected to 
medical inspection by the Board of Trade inspector. 

It may be mentioned that the captains of ships going to foreign ports Bm of health 
we required to provide themselves with a " bill of health " duly 
attefted, usually sieved by the custom house officer, certifying that the 
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ports sailed from axe free from cholera or other dangerous infectiout 
disease. 

The fact of these docaments being signed by an officer of tho 
customs, who is not in communication with the health officers, appears 
to me to detract from their value. 

At Queenstown the "bill of health" is signed by the assistant 
emigration officer, who informs me he knows nothing about the health 
of the poit, and has no opportunity of gaining such information. As 
already said, he is a medical practitioner and knows the occasioa 
that exists for knowledge on this subject. 

With regard to the disposal of cases refected by the Board of Tradt 
medical inspector. While the Passengers Act, s.4o, directs that the 
emigration officer shall order the re4anding of any person on board aoy 
passenger ship who is by reason of sickness unfit to proceed, or likely 
to endanger the health or safety of other persons on board, it mak^ do 
provision for the mode in which such re-landing shaJl be carried out, to 
as to secure to the people on shore similar protection to that afforded to 
those on board by the removal of the sick from the ship ; as a conse- 
quence, the landing of such persons has resulted in spreading disease 
amongst the local communities where it has taken place, giving rise to 
well-founded complaints ; as, for example, at Gravesend in 1878» when 
the urban sanitary authority, having represented to the Local Govern- 
ment Board that disease was spread in their district through the landing 
of infected emigrants, Mr. Netten Radcliffe, the assistant medical officer, 
was instructed to institute inquiry into the circumstances of the case 
After careful investigation he satisfied himself as to the justice of the 
complaint, and much correspondence ensued upon the subject between 
the Local Government Board and Board of Trade, also the Local Govern- 
ment Board and the sanitary authorities concerned (port sanitary 
authority of London and urban sanitary authority of Gravesend), 
with the result that an understanding was arrived at that in future all 
such cases should be sent direct from the emigrant ship to the hospital 
ship " Rhin," anchored off Gravesend, the Board of Trade agreeing 
to regard this in the light of re-landing. 

Again, at Glasgow in 1881, Dr. Russell, the medical officer of health, 
reported to the board of supervision of Scotland that two cases of 
small-pox had been re-landed from an emigrant ship at Greenock, and 
sent to a lodging-house at Glasgow, where they passed the night in the 
same room with eight other emigrants ; also, that cases of meases had 
been re-landed in a similar way dnd received into crowded lodging- 
houses. This report led to new and satisfiactory arrangements being entered 
into between the Board of Trade officers, sanitary authority, and the 
shipping companies, by which all infectious cases re-landed from 
emigrant ships were to be taken to the infectious disease hospital, and 
notice thereof sent to the medical officer of health. 

On examining the Board of Trade returns of rejected cases for 
1881-1882 I observed that eight cases of small-pox were rejected and 
re-landed at Liverpool, and that two only are accounted for as received 
into the hospitals ; the remaining six may have been sent to the West 
Derby Hospital, where I am told small-pox cases are taken, but I could 
get no satisfactory information respecting them. Dr. Spooner mentions 
two or three instances in which children rejected by him for measles 
and re-landed presented themselves a week afterwards for embarkation, 
when he ascertained that in the interim^ they had been staying at 
lodgings. 

While at Liverpool I myself witnessed the rejection of some cases of 
measles by the Board of Trade inspector, and upon making inquiry a* 
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to the osoal method of disposing of cases so re-landed, I was told that app. a. No. u. 
it was not customary to apprise the medical officer of health of the qq Emigration 
circamstance, and that it was doubtful what was done with them, f?**^S^V^ 
whether sent to hospital^ lodgings, or private houses. This re-landing i)r?Blazall/ 
has led to correspondence between the urban authority and the 
directors of the shipping companies, the authority pointing out that 
those in charge of the emigrants rendei^ themselves liable to 
penalties if they permitted the exposure of infected persons; but 
evidently, by my recent experience in the cases of measles above 
quoted, the correspondence resulted in no practical good. After 
consultation with Captain Wilson we advised that the medical inspec- 
tors of the Board of Trade should send immediate information 
of rejected cases to the medical officer of health, and that to facilitate 
his doing this, the sanitary authority should have printed forms pre- 
pared for the medical inspector to M up and despatch to the medical 
officer at once, in order to enable him to take the necessary steps 
to insure the safe disposal of the cases. This re-landing is often com- 
plicated through the necessity of including therein whole families, 
when perhaps only one or two members are suffering. All, however, 
are sent to hospital together, which, besides causing much inconvenience 
to the establishment, involves the risk of the healthy ones there con- 
tracting disease. It is in evidence that disease has from time to time 
been thus spread to persons at Liverpool. At Glasgow this difficulty is 
met by sending the healthy members of the family into the reception 
house, already mentioned in connexion with hospital provision (page 
156). The same with regard to suspicious cases, which it is clearly the 
duty of the medical inspectors to reject. These, according to present 
arrangement, are taken to an infectious hospital, thereby exposing such 
persons to terrible danger, supposing the suspicions should not be 
confirmed. 

With regard to precautionary measures on board ship : — Preoautionarx 

The Transatlantic steamers carry two medical officers as a rule ^[JlJfJhip** 
where the passenj^ers number 1,000 or upwards. The surgeon of the 
ship is in attendance at the Board of Trade medical inspections, and 
thus all the passengers pass under his observation, his attention being 
directed to any child whom the inspector may observe to be unvaccinated, 
and to any other points that may attract special notice. During the 
voyage it would seem that no daily systematic inspection is made by 
the surgeon with a view of detecting premonitory symptoms of infectious 
disorder. Such a precautionary measure would be of great value 
where large numbers of men, women, and children are congregated 
together on board ship, for it would enable immediate isolation to be 
carried out, instead of waiting until the case is developed and the 
sufferer so ill that the doctor is sent for. But in order to reap the full 
benefit of this measure it is important that means of isolation should 
be ready at command, which is seldom the case on board these ships, 
as hospitals for infectious cases are quite the exception. Another sub* 
ject of regret is that the surgeons are not in the habit of keeping 
precise records of the cases that come under treatment, noting the dates 
of attacks, nature of disease, &c. Such information would prove very 
valuable, for it would enable the disease to be traced to its origin, and so 
placing it in the power of the shipping companies to take steps to prevent 
a recurrence of the danger, supposing it to be referable to infection 
at lodging*houses or other places over which they could exercise 
control. 

With regard to precautionary measures against small-pox : — Vaccination 

The Transatlantic shipping companies are very loyal in their en- emigrants. 
deavours to comply with the wishes of the National Board of Health of 
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the United States on this subject, causing notices in difierent kngaagw 
to be posted up in the lodging-houses and in the ships, warning pas- 
sengers that unless provided with a certificate of vaccination tl^j are 
liable, on arrival at the port of destination, to be placed in quarantine 
until vaccinated ; adding, that the surgeon of the ship is prepared to 
give certificates to such persons as can show satisfiactorj signs of the 
operation, or, on the other hand, to vaccinate any persons who may 
require it, 

I should state that 1 found the ships well provided with lymph, 
although certain of the directors informed me they had some difficolty 
in obtaining it. 

No evidence is forthcoming as to the number of unvacdnated 
persons found amongst British and foreign emigrants, but from the 
manner in which the Vaccination Acts are carried out in the United 
Kingdom, the presumption is that few British subjects, at all eveats 
child r^i, would be in this category. 

The Colonial Governments evince a practical interest in the heal A 
and welfare of the emigrants whom they send out, and are specially 
careful to secure their vaccination. Each Colonial Government appomU 
a surgeon superintendent to take charge of the emigrants on board tbeir 
chartered ships, issuing for his guidance instructions of an expUcit and 
exhaustive character, requiring him to see that the provisions issued 
are in accordance with the specified scale, that the emigrants' quarters, 
bedding, &c. are kept in a cleanly, wholesome condition, and personal 
cleanliness observed amongst the emigrants. His instructions extend 
also to the maintenance of order and discipline, Including the daily 
attendance of children at school. In short, it appears to me that nothing 
has been lost sight of that could tend to promote the comfort and well- 
being of the emigrants. 

The Queensland Grovemment requires the surgeon to examine the 
emigrants when they arrive on board as to their vaccination, and to 
vaccinate all doubtful cases. 

South Australia and New South Wales provide for the medical 
examination of the emigrants prior to embarkation, requiring from the 
surgeon of the ship a certificate to the efifect that he has fulfilled the 
duty carefully, and having rejected the sickly and unhealthy, the 
remaining emigrants are free from infectious diseases and have been 
vaccinated, re-vaccinated, or had small-pox, as the case may be. 

The instructions require also that the surgeon shall keep a watchful 
eye over the emigrants during the voyage, so as to detect the first signs 
of infectious disease amongst them, and adopt timely measures to prevent 
its spread ; South Australia citing the following instructive partioniiw 
of the measures successfully adopted by the surgeon of an emigrant ship 
to prevent the spread of sra all-pox on board : — 

Extract of Report by Mr. Arthur Goullet, Surgeon-Superintendeoi 
of the *' Spitfire " (1863), on the appearance of Small-pox in that 
Vessel. 

" Two days after sailing, a boy, aged 9 years, was attacked 5i*ith smali-poi* 
He had been vaccinated by me previously to SMlinpr, but the disease was then 
in a stAte of incubation, and had been brought from Leeds. He wasim* 
mediately placed in the male hospital, with his father to attend upon him. 
The windows were barred with iron, to prevent things being passed out, md 
the door kept locked, the key being in my possession. No communicatiofl 
was allowed either with his friends or any other of the emigrants. The proper 
food and medicines were passed in, but nothing was allowed to be passed out. 
and dirty linen was thrown overboard. No person was allowed near the door 
or windows of the hospital, and the chinks in the bulkhead 9ep«rating it 
from the female hospit^ were carefully caulked. Every posaible means of 
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voitilation and disinfection were unremittingly used, and I was the only App.A.No.14. 
person who had any communication with the patient and his father, and I used q^ Emigmtion 
every precaution so as not to carry the contagion to others. The father was and Immigra- 
allowea air and exercise on the lee side of the poop at night, after all the other ^on, Ac ; bj 
emigrants were sent below ; and when the boy was convalescent, and des- ^' 
quamation had commenced, frequent baths in casks of warm fi*esh water were 
used, and after eveiy bath fresh bedding and clothing made of blankets were 
supplied, and the old ones thrown overboard. The boy was not allowed to 
leare the hospital until desquamation had entirely ceased. He is much pitted. 
By these means the dbease was happily prevented from spreading, although 
there were many unprotected people on board, for the vaccine lymph supplied 
me was ineffectual in twenty-four cases out of twenty-five." 

With regard to ships' crews : — 

While the Transatlantic shipping companies are careful to adopt Ee-vaccination 
measures to secure the vacciDAtion of emigrants, they, strange to say, o^»*"P»'cro^- 
neglect the same wise precaution in respect of their officers and crews, 
thereby leaving open a very likely channel for the conveyance of small- 
pox on board at the risk of its spreading in the ship and being carried 
to other countries, besides exposing tbeir crews, whose services can ill 
be dispensed with, to the great danger of contracting the difease, more 
particularly in view of their being liable to be employed in attendance 
on infected passengers. 

I attended a meeting of the directors of the various Transatlantic 
shipping companies at Liverpool, when I took occasion to refer to 
the number of cases of small-pox that had occurred amongst their 
crews, impressing upon them the great value of re-vaccination, and 
strongly advising that it should be carried out in regard to all employed 
on board their ships. ^ 

They concurred in the desirability of this step^ but at the same time 
certain of them seemed to apprehend great and almost insurmountable 
difficulties in carrying it into effect, owing mainly to the system of 
manning the ships, the crews not being got together till on the point of 
sailing. I pointed out that if re-vaccination were made a sine qu&non 
of service, and carried out on board, no serious opposition need be 
apprehended from the stewards and standing part of the crew, while 
with regard to the irregular men, these would be done as they shipped, 
BO that in the course of time they, too, would all be re-vaccinated, and 
the companies thus reap the advantage of having protected crews,-— an 
issue so important that I had no hesitation in saying it would be to their 
interest to adopt this desirable step. 

Of the other shipping companies, so far as I could ascertain, the 
Union alone require their officers and crews to be re-vaccinated, their 
iDStructious being very precise on the point directing that the surgeons 
in the company's employ shall satisfy themselves that all have been 
re-vaccinated within the last seven years ; and shall certify the same in 
writing, naming any instances in which objections have been raised to 
conform to this regulation. Another proviso of the Union Company 
Is that " the surgeon is invariably to be present when the crew sign 
articles, and in the event of any of them appearing sickly, he is to 
inspect them before allowing them to sign." 

The charter-parties of South Australia and New South Wales require 
that the officers and crew shall be passed by a competent medical officer. 
New South Wales further requires that the certificate as to their being 
in good health shall, amongst other things, specify that they are free 
^om every disease that is usually considered contagious or infectious ; 
but with all this forethought no mention of vaccination or re-vaccination 
Ls made in the charter-parties. I observe, however, appended to the 
" Instructions to Surgeons," issued by the Soutji Australian Grovern- 
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ment, a letter dated from the Central Yaecine Office, Soatii Australit, 
June 7th, 1877, advising that re-vacdnation should be resorted to in the 
case of emigrants and members of the crew who do not show three or 
four good vaccination marks, or who have not been re-vaccinated within 
seven years. 

It will be seen bj the foregoing detailed particulars of the manner in 
which the emigration from the United Kingdom is carried out tbat~ 

(1.) No efficient precautionary measures are adopted to prevent the 
introduction of infectious disease into the United Kingdom by " trans- 
migrants," 

(2.) With the exception of the medical certificate required by certain 
Colonial Governments from intending emigrants on applying for their 
passage, and the provision made by certain of the shipping compaoiesfor 
the medical examination of transmigrants at the lodging-houses, no pre- 
cautionary measures are adopted to prevent the spread of epidemic 
disease by emigrants at the various stages of their course, nor to protect 
them against the risk of contracting disease at the ports of final 
embarkation. 

(3.) That the Board of Trade medical inspection of emigrants on 
embarkation, to provide against the introduction of infectious disease 
into the ships, is conducted under difficulties, such as exposure to 
weather, &c., that militate against its efficiency. 

(4.) That there is a want of due precautionary measures on board 
ship to guard against the spread of disease. 

It now remains for me to report to what extent infectious disease has 
prevailed amongst emigrants, and where contracted ; for informat'on 
on this subject I applied to the medical officers of health, the Board 
of Trade medical inspectors, the shipping companies, and the Colonial 
agents for returns and particulars of infectious sickness that had 
come under their cognizance, enclosing with my application to the 
shipping companies and Colonial agents, forms with special columns 
for the entry of " date of attack," " nature of disease," <tc., &^ 
with a request that they would kindly fill them up and return them 
to me. 

The medical officers of health supplied me with the required 
information, as did also the medical inspectors at Liverpool and Queons- 
town, but the medical inspectors for London and Glasgow could not do 
so, as they had kept no record of rejected cases. The chief emigration 
ofScer at Glasgow was enabled to furnish me with the particulars of 
cases rejected at that port. 

With the shipping companies, I regret to say, my object was entirelj 
frustrated owing to their medical officers, as already mentioned, having 
kept no record of the particulars of the cases which had come under 
treatment on board. This to me was a matter of surprise, having been 
accustomed, when serving afloat myself, to see all such particulanj accn* 
rately chronicled in a daily sick list. One or two of the companies sent 
me lists showing go many cases of specified disease as occiuring on the 
voyage, while one or two placed their medical logs at my service, but no 
where could I obtain data to enable me to form an opinion as to where 
the cases were . contracted, whether at the lodgings or previously, ^ 
whether the symptoms of the disease were manifest at the time of 
embarkation and had escaped the notice of the Board of Ti*adc inspector. 

It is the custom of the Board of Trade at Liverpool to require the 
surgeons of emigrant ships when they return from a voyage to report in 
writing the amount of sickness they have had on board, which report* 
for the years 1881 and 1882, being still at the office of that Board, I 
was able to examine. 
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From the information gathered from the various sources I propose to App. a. No. 14. 

consider— OnBmii^on 

(I.) The amount of sickness observed amongst transmigrants : SSn^JS^f^ 

(a.) At the ports of debarkation ; Dr. biaiiiL 

(d.) At the railway stations ; tSS^A&eaB 

(2.) The number of cases of infectious disease occurring amongst at varioiu stages 
emigrants (British and foreign), and received into certain of theomigiunts 
hospitals ; 

(3.) The number of cases rejected by the Board of Trade medical 

inspector ; 
' ^4.) The number of cases occurring on board the ocean steamers ; 

(5.) Cases of small-pox amongst ships' crews. 

Infectious Sickness. 
(1.) Transmigrants: 

(a.) At parts of debarkation. 

Dr. Airy reports the detection of three cases of measles amongst Hull (threo 
traasmigrants at Hull. The first made known to the customs house ^ '»«"1«»)- 
officer on arrival in the poi*t, and by him reported to the sanitary 
aathority on the 12th September 1881. The second case detected 
hy the emigration agent at the railway station on 26th September 1881, 
both cases being taken to the hospital. The third case was stated by 
one of the emigration agents to have been found and treated privately 
without being brought to the knowledge of the sanitary authority. 

This fact, Dr. Airy observes, affords evidence of a certain amount of 
risk to the public health, which might become considerable if infectious 
diseases were prevalent in the countries whence the emigrants are 
(irawn. 

On 24th August 1882 the " Camoeos " steamer arrived in the Firth of Leith (is 
Forth from Iceland after a ten days' passage, having been delayed by ice, ^^^^^) 
sod anchored off Granton, in the jurisdiction of the Cramond rural 
sanitary authority. On the previous day the agent received a telegram 
^m Thursoe informing him that measles had broken out in the vessel. 
He at once applied to the custom house officer, who sent wonl to 
Dr. Smith, medical officer of health of the Cramond rural sanitary 
authority. This officer had not been long appointed and was quite 
ignorant of the course to be pursued; accordingly on receipt of the 
intelligence he went to Leith to endeavour to get advice. The following 
moroing at three o^clock he was on the pier in readiness to board the 
vessel directly she andved, which, however, was not till eight or nine a.m. 
She had 47 cabin passengers and 107 transmigrants on board. The 
medical officer, whom the Allan Company had put on board to take 
charge of the emigrants, reported 11 cases of measles. The Cramond 
authority does not possess an infectious hospital, and Dr. Smith, still 
being at a loss what to do with the cases, went to Edinburgh to consult 
Dr. Liitlejohn, who unfortunately was out of town ; he then went to 
^ith and saw the sanitary inspector, and afterwards called on the 
chairman of the sanitary authority, but he also was out. Thus baffled 
ou all Rides in his endeavours to get advice, he sent the inspector off to 
the Infectious Hospital at Edinburgh, and ultimately got the 1 1 children 
received there with their respective families, in all 44 individuals, the 
children being conveyed from the landing-place in cabs, the rest walking. 
^ were lodged in the hospital for the night ; the next morning the 
*^thy ones were sent to leggings, where subsequently two other of the 
children were attacked, making a total of thirteen cases. 
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Aff. a. No. u. The remainder of the '' transmigrants " lauded from the *^ Camoeos " 

were sent to Glasgow and are reported to have been forwarded to 

Canada in a compartment bj themselves, but with what result I was 

unable to learn. 

(b,) At the railway station. 

On the 2l8t February 1882, upon the arrival of transmigrants (nm 

Hull at the railway station, Liverpool, three cases of scariatina were 

detected by the emigrant agent and sent direct to the infections 

hospital. On April the 26th and 27th and on June 8th, two, ^ye, and 

two cases of measles respectively were similarly detected and sent to 

hospital, making a total of 12 cases of infectious disease thus removed. 

Oaies received (2.) Infectious cases received into hospital, 

Intoinfectioui ) ( ,-. » « •. » 

hospitals. (a.) Liverpool Hospital. 



On Emigration 
and Immifoa- 
tiontJkc.; by 
DrTslazalL 

Bailway station 
at Liverpool 
(three cases of 
scarlatina, nine 
cases of measles). 



Liverpool. TABLE 6. — CaSKS of INFECTIOUS DISEASE received into LiVEBPOOt 

Hospital in the 18 months, January 1881 — 30th June 1882, from 
among intending Emigrants (mostly being Foreigners). 
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• One case in each year was " typhus." 

The above cases, with the exception of the two of small-pox, were received 
into the workhouse hospital, where they came under the observation of 
Dr. Robertson, who, in forwarding me the return, expressed his regret 
at being unable to give the nationalities of the suflf'erers and dates of 
attack. He suppli^ me, however, with the following valuable infor- 
mation with regard to the cases of measles and scarlatina : that some of 
the sufferers were attacked before they arrived at Hull, that they were 
sent on to Liverpool by train with the eruption full out upon them in 
company with a large number of emigrants ; further, that two cases of 
scarlatina that had come through Hull were desquamating freely when 
admitted to hospital ;* also that several cases of measles and scarlatina 
were admitted to the hospital from lodging-houses, where they had 
been kept for several days after they were attacked, and this notwith- 
standing that the house at the time was full of emigrants ; further, he 
states that the two cases of typhus fever were traced to infected houses 
in the neighbourhood of the lodging-houses where the emigrants were 
Staying. Dr. Robertson remarks that for the want of some place where 

* April 1883. Whilst this Report is going throngh the press I learn froffl 
Dr. Taylor that cases of measles and scarlatina have recently been received into the 
Liverpool Hospital in persons recently landed at Hull. From consideration of the 
observed stage of the disease, there could be no doubt that it might have beeo 
detected at Hull, if the passengers had been medically examined there. 
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em^rant iamilies can be received, when one or two of the members are Apf.a.No.14. 
attacked with infectious disease, whole families have to be taken into on BmSgiition 
the hospital, with the result that several healthv children have contracted ^^ ^^^i^^E!^ 
disease there. dJ!^b&^ 

(ft.) Glasgow Hospital, 

Table 7. — Cases of Infectious Disease received into Glasgow Qiaigow. 
Hospital in the 18 months, January 1881 — 30th June 1882. 
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Of the total 55 cases above given six only were British emigrants, 
sufferers from measles, two in 1881 and four in 1882. 

With regard to small-pox : — In addition to the six cases recorded in 
1881, two other cases were received into the hospital that same year, 
due probably to infected emigrants, one occurring in a servant girl 
at an emigrant lodging-house, the other in a labourer employed on 
board an emigrant ship ; a third case (a girl) was rejected by the Board 
of Trade medical inspector and re-landed at Greenock and sent to the 
infectious hospital there, but it appears, from correspondence that 
ensued, that she was removed the same night from the hospital to a 
lodging-house at Glasgow, where she was seen by Dr. Russell, medical 
officer of health, and another physician, both of whom considered that 
the girl had recently suffered from small-pox, but was so far recovered 
as to be no longer in an infective condition ; lest, however, there might 
be danger of her clothes spreading the disease, they caused them to be 
disinfected. 

Of these nine cases four are reported an un vaccinated (one of these 
proving fatal), four as vaccinated, and one not noted. 

On admission to hospital three of the cases were in the papular stage, 
showing it to be the second or third day of the attack ; five were in the 
pustular stage, denoting from the fifth to the seventh day ; and in the 
remaining case the eruption was passing off, leaving the debris on the 
skin, probably the 14th or 15th day oP the attack. Again : — 

Of the ^ve cases in the pustular stage, Dr. Russell notes that two of 
them were landed at Leith on April the 18th and received into hospital 
on April 22nd ; ttoo left Copenhagen on April the 29th, landed at 
Leith on May 2nd, and were admitted to the hospital on May 5th. 
The particulars of the landing of the other cases are not noted, but 
the inference is that medical inspection on arrival at Leith would 
have detected the presence of the disease in all these cases, and secured 
their immediate removal to hospital and so prevented the danger to 
others incurred by their travelling in an infective condition from Leith 
to Glasgow, and there going into a crowded lodging-house, where they 
remained two or three days before they were taken to hospital. 
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(c.) Queenstown Hospital, 

Tablf 8. — Cases of Infectious Disease received into Queenstown 

Hospital. 
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Apparently the above cases, with the exception of that from ** fever," 
were landed from steamers which called at this port, on their waj from 
Liverpool, to embark more emigrants. Another case of small -pox is 
reported to have been landed from the *' Circassian " at Londondeny. 

- {d.) London Hospitals. 

The information I was enabled to glean with reference to the health 
of emigrants at the Metropolis was very scanty, but I may give the 
following particulars of two cases of small-pox : — 

On May 25th, 1882, a servant girl from 51, High Street, Whitechapel, 
an emigrant lodging-house, was sent to the London Hospital, but as she 
was found to be suffering from small-pox she could not gain odmisaoa 
there, but was sent to the Small-pox Hospital. The lodging-house in 
which the case occurred contained at the time many emigrants. 

The second case dates from June 16th, 1882, when a man was landed 
at Blackwall from the ** Capella ** together witli other emigrants, and 
all went to the lodging-house. No. 16, Wellclose Square. On the 
21st the man was so ill that he applied to the London Hospital for 
admission, which, however, was refused, as the medical man there found 
he was suffering from small-pox ; he was therefore sent on to the 
workhouse, and thence to the Small-pox Hospital at Homerton ; in 
this way the case came to the knowledge of the relieving officer, and he 
gave notice to the inspector of nuisances, who at once visited the 
lodging-house, and there ascertained that the infected man had occupied 
a room with eight or nine other emigrants who the inspector found in 
the act of preparing to take their bedding off to the ship. This, bow- 
ever, he prevented, and had all the bedding in the room disinfected 

I endeavoured to follow up the movements of the emigrants from 
this lodging-house, with a view to ascertain if any evil had resulted 
from their exposure to infection, but I could gain no further particulaw 
respecting them. 

I learned upon inquiry at the Homerton Hospital that the man 
on admission there was found to have been suffering from small-po^ 
for five days or so. A similar case was reported in 1879, but in this 
instance the sufferer, a girl, was landed at six o'clock in the evening 
so ill that she was at once taken to hospital. 

I may also mention that I find by the report of the port naedica^ 
officer of health of London that in May 1881 cases of small-pox 
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were rejected in three instances by the medical inspector of the Board App. a. No. m. 
of Trade, viz., three alleged cases from the ** Denmark " (one only q^^ Emigration 
proving small-pox), and one case each from tne " Alsatia " and the and immiCTa- 
" Queen." All were sent to the hospital ship « Rhin." ji?"hl^;ir 

There can be little doubt that these cases went on board direct from 
one or other of the lodging-houses, but whether they embarked at the 
<lock, and so went down the river to Gravesend and passed the night 
on board before they were medically inspected there is no evidence to 
show. Be this as it may, the medical officer goes on to state that the 
"Denmark" sailed on the 18th May with over 600 emigrants, and on 
her arrival in New York three or four fresh cases of small-pox had 
appeared, and the ship was quarantined and all were vaccinated by the 
health officer. On the return voyage one of the crew was attacked 
and died. 

(3.) Cases rejected by the Board of Trade medical inspectors. 

The subjoined Table No. 9 is prepared to show the number of ships Liveiyool 
inspected at Liverpool by the Board of Trade medical inspectors, from meSoBj to-***^^ 
the Ist January 1881 to the 30th June 1882 ; and the number of these spection. 
ships from which cases of infectious disease were rejected, together with ^ises rejwted. 
the number and specific nature of such cases. 



Table No. 9. 
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Comparing the above return of rejected cases with that of cases 
received into the infectious hospital, as given on the preceding Table 
No. 6 (page 174), an important difference is observed, llius, as stated 
on page 168, eight cases of small-pox are shown to have been rejected, 
whereas two only are accounted for in hospital ; in like manner, two 
cases of whooping-cough, seven of fever, five of ophthalmia, and 26 of 
chicken-pox appear in the return of rejected cases, in excess of the 
number of corresponding cases disposed of in hospital, and I have been 
tmable to gain any information as to what became of them. 

(4.) Infectious sickness on hoard emigrant ships from Liverpool, 
Table 10 showing the number of ships that sailed from Liverpool infoctioua 
dining the 18 months from January 1881 to 30th June 1882, and the r]*^,^tUn«J''^ 
nuraW of these ships that had infectious sickness on board during the ships. 
pwsage to North America, and the number and specific nature of the 
cases that occurred as reported by the surgeons of the ships to the 
Board of Trade. (It is to be regretted that similar information was not 
forthcoming with regard to ships sailing from other ports and carrying 
a^ut the same number of passengers). 

Be 5764. M 
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Table No. 10. 
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•The above table shows (1) a marked increase in the niimber of infected 
ships in the six months of 1882 ; namely, 78 ships against 61 for the 
whole of the year 1881 ; (2) that this increase is due chiefly to measles, 
which is in keeping with the experience at the infectious hospitals at 
various ports (see preceding Tables 6, 7, 8), where measles is in excess 
of the other given diseases ; while tie evidence points to the disease 
having been chiefly amongst " transmigrants," cases of measles having 
been detected amongst them at the ports of debarkation and in their 
subsequent transit. This view is confirmed by the emigration agent*. 
Again, with reference to the excess of infected ships in 1882, it is note- 
worthy that ships whence cases were rejected by the Board of Trade 
medical inspector also manifest a marked increase in the same period, 
as shown on preceding Table 9. But taking the whole period, cases 
were rejected in 10 per cent, of the ships examined, whereas 20 per cent. 
of the ships that sailed from Liverpool are shown to have had infectious 
disease on board, an important difference of which no data was forth- 
coming to afford explanation. With regard to the distribution of disease 
amongst the infected ships (Table 10). Of the 61 ships invaded in 1881t 
12 htid small-pox, 10 being the highest number of cases in any one ship ; 
35 had measles, 16 cases being the highest number ; four had scarlatina, 
and 8 had " fever." Of the 78 ships in 1882, four had smaQ-pox ; 61 
had measles, 39 being the highest number in any one ship ; whilst eight 
ships had 15 cases and upwards ; nine had ** scarlatina," and ^ve had 
fever. In addition to the cases given on the above table, certain ship? 
are reported in each year to have had " several cases of measles " on 
board. The indefinite character of this information, together with the 
discrepancies between the returns supplied to me respectively by the 
Board of Trade and the shipping companies, leads me to the conclusion 

that the amount of sickness shown by the tables by no means represents 

all that occurred. 

The epidemic prevalence of disease in certain ships would suggest a 

want of due vigilance on the part of the surgeon to detect the first 

indication of its presence in the ship, and so procure the timely sept- 

i-ation of the sick from the healthy ; or else a want of efficient means 

to carry out such isolation. 

It has been stated (page 164) that in 1881-82, typhus fevex was 

epidemic at Queenstown, but whether there was any connexion between 

this disease prevaleiice and the recorded cases of " fever" on board chip 

in those years there is no evidence to show. 

Taking all the returns together, the recorded sickness in the 18 

months January 1881 to June 1882, exclusive of rejected casee^ amoant* 
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to a total of 895 cases; Tiz., 45 small-pox, 749 measles, 61 scarlatina; app.a.No.u. 
4 diphtheria, 3 whooping cough, 21 fever, 1 erysipelas, and 1 1 chicken- q^ Emlgnition 

pox. and Immiiija- 

Of these 895 cases, 294 occurred on shore, and 601 on board ship. dJ^bu^^ 
The cases on shore were detected, some at the ports of disembarkation. Total amount 
others at the railway stations, others again at the lodging-houses, SfcK^^^"* 
thereby pointing to the disease in respect of British emigrants having 
been contracted before they left home ; and in respect of transmigrants 
before they landed in the United Kingdom. It is further instructive 
to note the excess of infectious sickness detected at the embarkation 
ports of Liverpool and Glasgow, in comparison with similar detections 
at the ports of debarkation, Hull and Granton ; thus, 3 cases only 
are recorded at Hull and 13 at Granton; whereas, at Liverpool 
and Glasgow the cases amount to 199 and 55 respectively, occurring 
mostly amongst transmigrants, and therefore shortly after their departure 
from Hull or Granton. Again, comparing London and Glasgow, which 
io this instance may fairly be done, seeing that in 1881 about an equal 
number of emigrants embarked from each port, viz. 44,000 and 42,000 
respectively, London shows 1 case only of infectious disease received 
into hospital, against 55 admitted into Glasgow hospital. The probability 
is that other cases occurred in the Metropolis but never came to light, 
remaining it may be in lodgings a danger to others, or finding their way 
into one or other of the hospitals without coming to the knowledge of 
the sanitary authority. With regard to the 601 cases on board, there 
IS no evidence to determine where these were contracted, but in all 
likelihood some of them were due tp exposure to infection en route from 
the port of debarkation to that of embarkation or at the lodgings. 

This amount of preventible sickness assumes considerable importance 
in view of the fact that it occurred in persons who presumably would 
leave their homes in good health, and that the passage in which the 
vessels were engaged was of short duration. And the whole burden of 
this inquiry goes to show a great deal of avoidable exposure t6 infection 
and consequent dissemination of disease, suggesting forcibly the neces- 
sity of adopting efficient precautionary measures to protect emigrants 
from disease, seeing that scarcely could a greater misfortune befall them 
than to be attacked with dangerous sickness just as they are about to 
commence life afresh in a new country. Such a calamity might seriously 
jeopardise their chance of success and blight their whole future career. 

I found a very general opinion prevdling that measles was a disease 
of so trifling a nature that getting it on board ship was a matter of little 
consequence. But I endeavoured to remove this erroneous idea, ex- 
plaining that at times the disease assumes a very virulent form, quickly 
proving fatal, and that damp and cold, conditions often met with on 
^rd, greatly conduce to this result, while the sequelje, even after 
niild attacks, not infrequently produce lasting injury to eyesight and 
health. It is highly probable that, if the 532 recorded cases on board 
ship could be followed up, many of the sufferers would be found to 
^▼e sustained some such permanent injury. 

From the returns supplied to me by the proprietor of the Plymouth infectious sick- 
^ep6t, I find that, out of a total of 12,760 statute adults that passed cSSnW^SSS 
through the dep6t in the 18 months ending 30th June 1882, two cases g^J***^® 
^nty of infectious diseases are recorded as occurring amongst them, viz., * 
one of measles and one of scarlatina. 

These emigrants embarked in 44 ships chartered by the New South On board 
^^lea, Queensland, and South Australian Governments, and the Agents chartered ships. 
General inform me that during the voyage five ships suffered from 

M 2 
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App. a. No. 11. infectious sickness, viz., four ships from measles, with 22, 4, and 2 single 

■; — cases respectively, and the fifth ship, from scarlatina, 2 cases.* 

and^mmigra^^ These returns deal with small numbers in comparison with tho 

tion,Ac.;V Transatlantic ships, but the immunity from infectious sickness at the 

Dr. Blaxall. Plymouth dep6t, and the small amount occurring in the ships, together 

with the entire absence of small-pox, goes far to commend the dep6t 

system, together with the precautionary measure adopted by colonial 

governments in requiring a certificate from intending emigrants to the 

effect that they are free from infectious disease, and have been vaccinated 

or had small-pox. 

(5.) Small-pax amongst Ships* Crews. 

8mnil-pox Small-pox has from time to time attacked the crews of ships belonglo^ 

crews^f p!m- ^ various companies, contracted in some instances through attendance 

senger ships. on infected passengers ; the disease in certain ships manifesting a 
persistent character. 

Tho "Denmark." The Steamship ^' Denmark has already been cited as having hart 
small-pox amongst the passengers on her way out to New York, when 
one of the crew contracted the disease and died on the passage home. 

The *• Victoria." In the ** Victoria" small-pox appeared amongst the passengers on her 
way out from London to New York, and the surgeon and two stewards 
are reported to have contracted the disease in assisting a lady pass^ger 
to disembark there. 

The ••Republic." In the "Republic" a steward contracted the disease throagh 
attendance upon an infected passenger. 

Tho •• Peruvian." In the ''Peruvian " the first sufferer was a passenger attacked on the 
outward voyage, followed by two firemen and a steward ; two other 
firemen being attacked on the homeward voyage. 

«'^inmn.!n '• '^^® ^^ Winconslu " offers such a typical example of the manner in 

inmn..n y^\^i^\^ small-pox may be spread, that I give the particulars in full. 

This ship arrived at Liverpool from New York on the 28th May 1881 
with two cases of small-pox on board, one a passenger, the other one 
of the crew. Both cases were removed to hospital. Two of the other 
passengers landed and proceeded to St. Austell in Cornwall, where thej 
shortly sickened with small- pox. The rural sanitary authority reported 
the circumstance to the Local Government Board, complaining that 
small-pox had been introduced into their district by infected passengers 
from Liverpool. 

The Local Government Board accordingly wrote to the sanitary 
authority of Liverpool, requesting to be supplied with information upon 
the subject ; and in reply received tho following letter from Dr. Taylor: 
" The medical officer of health begs to report that the * Winconsin' 
arrived in the Mersey on the 28th of May, having a passenger on board 
suffering from small-pox. The patient, and the man who had been in 
attendance upon him and showed slight symptoms of the disease, were 
removed to the Netherfield Hospital ; the bedding and wood-work of 
the cabin which they had occupied was burned, and the vessel thoroughly 
disinfected. The medical officer of health was informed that a numbtf 
of miners returning from Nevada had joined the ship at New York, and 
as soon as the vessel got out to sea the small-pox case was discovered, 
having been taken on board without the knowledge of the ship'* 

♦ August 1883. While this Report is going through the press it ha* come to my 
knowledge that the " Duchess of Argyle " sailed from Plymouth for Sydney on the 
16th* November 1882 with 444 emigrants, and six weeks aftcrwardf scarUtini 
appeared on hoard. The surgeon of the ship reports the " outbreak to harr been 
•* coincident with the opening out of the passengers' luggage which hod preriouily 
" been in the hold of the ship," and he infers that the outbreak was due to inf<cte«l 
clothing. Would not such occurrences as these, if duly investigated and rccutdfii 
combine into a body of information that would be ultimately of considerable tise? 
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surgeon. The persons mentioned by the medical oflScer of St. Austell App. a. No. i*. 
were no doubt friends of the sick man, and had accompanied him from o„ Bmlgmtioii 
Nevada, but thej did not manifest any signs of the disease upon their «"<* f?*°;^^ 
arrival at Liverpool, and could not therefore bo prevented from i)n"Bi«aiL^ 
proceeding on their journey." 

On the 4th June the " Winconwn " sailed again, and on arrival at 
Qaeenstown a fireman was sent to the infectious hospital with small-pox 
and died. 

Before reaching New York eight other cases occurred, and were sent 
to hospital there. Meanwhile, on the 8th of June, one of the crew who 
came home in the ** Winconsin," but did not go out in her again, and 
who resided at 47, Hopwood Street, was sent to Netherfield Hospital 
with smalUpox, and subsequently a number of other cases occurred in 
the same locality, and apparently owed their origin to this man's case. 

Now the small-pox apparently appeared very soon after the vessel had 
sailed from New York, so soon that had the passengers been subjected to 
careful medical inspectton, the embarkation of the infected person would 
most Hkely have been prevented ; instead of which the disease was 
introduced into the ship where it spread amongst passengers and crew, 
and was subsequently conveyed to St. Austell, Queenstown, and Liver- 
pool, and taken back to New York on the return of the ** Winconsin " 
to that city. Besides the steamships above quoted, the " Garonne," 
the "Eakaia,** the " City of Brussels," the " Bothnia," and the " Lord 
Goagb," m&y be mentioned as examples of vessels in which small-pox 
attacked the crews. The fact of the crews in so many instances being 
amongst the sufferers from this fatal disease, is a forcible illustration of 
the danger incurred through their not being protected by re-vaccination, 
more particulai'iy where they are employed to attend upon infected 



MOETALITY ON BOABD EMIGRANT ShIPS. 

With regard to the amount of mortality on board emigrant ships, the 
only information I have been able to get under this head is contained in 
a return published by the Board of Trade in obedience to an order from 
the House of Commons, showing the number of passengers embarked 
on board British vessels for North America, Australasia, Cape of Good 
Hope, and Natal, during the year 18vSl, and the mortality on board 
those vessels amongst the passengers and crews, classified according to- 
the lines to which the vessels belonged. 

I would observe that the value of the said return would be greatly 
enhanced if the causes of death were specified, also the number of ships 
of each line that sailed, and the number of passengers and crew 
respectively that embarked in each ship, together with the deaths that 
took place amongst them. Deaths from suicide and drowning should, 
I think, be given separately, the latter being accidental, and when 
amongst the crew incurred probably in the execution of their duty or 
perhaps in their humane endeavour to save lil'e. 

It will be seen by the subjoined table abstracted from the return 
^hove referred to, that out of a total of 63,492 children that embarked 
in the Transatlantic ships 114 or 17*95 per 10,000 died ; and out "of a 
total of 315,850 passengers (adults and children) 186 or 5-8 per 10,000 
^^ In the absence of further particulars this mortality seems exces- 
8ive, considering it occurred within twelve days of sailing in persons 
^ho it is supposed would start in good health, and who with a view to 
"^re this are medically inspected, save in the less important case of 
"short ships," on embarkation. 

Again 10 deaths are recorded of infants born on board ; apparently a 
^gh number, but probably admitting of explanation by premature births 
brooght on by soa-sickness or other causes ; more precise i°^"[»|^jon^QQQ|^ 
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being required on this point as well as to the number of births whlcb 
took place. 

With regard to the Australasian ships, out of a total of 2,903 children 
26 or 89*o per 10,000 died, and out of a total, 16,764 passengers, 54 or 
32 ' 2 per 10,000 died. Comparison cannot for various reasons be made 
between the respective mortality of the Australasian and Transatlantic 
ships, the passage to Australasia occupying so much longer a period than 
that to North America, besides involving considerable changes of climate 
and long exposure to tropical heat : conditions that exercise an important 
influence upon health. This, however, would not hold good to the same 
extent in respect of liners bound to the same part of the world, bat 
here again before the figures can be of value in the way of enabling 
such comparison to be made, information is required under the several 
heads heiein-before noted, and, as regards Australasia, particulars also 
as to the precise route taken, whether by the Suez Canal or by the 
Cape, and the colony visited ; the voyage to New Zealand occupying 
some twenty or thirty days longer than that to Sydney. 

Tabjle H.—EmoRATioN Mortality in 1881. 

NORTH AMERICA. 









Deaths. 




NUMBBk UJf X'AB9JSnU£119. 










Line of Vessels. 






Passengers. 






















Children 






Chil- 
dren 




Crev. 




Adults. 


and 


Total. 


Adults. 


Total. 




» 




Infants. 






and 
Infants. 






Allan Line ... 


32.743 


8,465 


41,208 . 


6 


10 


IC 




♦American Line - - - 


13,196 


4.144 


17,342 


4 


16 


20 


— 


Anchor Line - 


28,238 . 


8,105 


36,343 


4 


23 


27 




Barrow S.8. Company's Line 


S40 


179 


1,019 




2 


2 


~ 


Beaver Line - . - 


87 


25 


112 


__ 






— 


Canard Line • - - 


34,465 


7,411 


41,866 


4 


10 


14 




Dominion Line 


4,580 


1,161 


6,741 


1 


3 


4 




Great Western S.S. ComO 
pany's Line - • -i 


607 


170 


677 










Guion Line - - . 


18.857 


6,665 


24.522 


10 


8 


18 


— 


Inman Line - - . 


38,128 


8,262 


46,390 


8 


6 


14 




Monarch Lino - 


2,638 


1,119 


3,767 


2 


3 


5 


— 


National Line - - - 


30,085 


8,090 


88.175 


8 


15 


2.5 




State Line 


13,651 


3,890 


17,541 


2 


10 


12 


— 


Warren Line - - - 


4.187 


1,162 


6.349 




1 


1 


— 


White Star Line 


30,164 


5,644 


35308 


6 


7 


13 




Total - 


252.;i58 


63192 


315,850 


55 
7 


114 


169 

7 


u 


Add— Suicides and Dt 


iaths by D 


rowninn: 


lu 


„ Deaths of Infants bom on 


the Voyiige - 


- 


10 


10 


- 


Total Deaths 


62 


124 


186 


i4 



AUSTRALASIA AND PLACES EN ROUTE. 



British India S.S. Com-") 

nany's Vessels - - j 

Orient Line - - - 

'Misc^Uaneoua" (not classified) 

Total - 



7.784 
5,139 



18.861 



168 

1.285 
1,450 



2.903 



1,106 

9,069 
6,5«9 



16,704 



And— Suicides and Deaths l)y Drowning 
.. Deaths of Infants born on the Voyage 

Total Deaths 



3 
11 



20 



3 

20 



26 



32 



14 
26 



• The return for this line refers only »^Britu,h ships chartered by the American StetmSip 
Company of Philadelphia. ^ 
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. Table H.^Emigbation MoBTALiTr in 1881 — continued. 
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Total. 
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CAPE OP GOOD HOPE, XATAL, AND PLACES EN ROUTE. 



Colonial MaU Line - 
Onion Line • 


3,084 
C775 


6S4 
1,104 


4.518 
8,179 


3 
3 


2 


S 
ft 


1 


Total - 


10,76» 


1A»8 


12.697 


6 

1 


2 


8 

1 


1 


Add— Suicides and De 
,> Deaths of Infon 

TOTAI 


saths by Drowning 

fe« bom on the Voyage • 


4 


Deaths 


- 


- 


7 


2 


9 


5 



Infectious Disease op former Tears. 

Before closing this section of the report it seems desirable to refer to *'®*^'**®* *j?" 
certain recorded particulars of dangerous sickness occurring amongst em^Mtoui 
emigrants in former years, as illustrative of the manner in which it has former years, 
been imported into this country ; and of the terrible fatality that has 
marked the presence of infectious disease on board certain emigrant 
ships. Dr. Taylor at the International Medical Congress in 1881, when 
speaking on the subject of the importation of infectious disease into 
liverpool, gave the following particulars with reference to cholera in 1866 : 
• (1.) The steamship " England " sailed from the Mersey on the Cholera on board 
28th of March, and six days afterwards a Dutch boy who embarked at Jh^*^***" 
Liverpool died of cholera, and by the time the ship reached Halifax, 
12 days from sailing, 92 deaths had occurred ; 86 out of 1,200 passengers, 
and six of the crew. 

(2.) The <* Virginia steam ship " sailed on the 4th of April with 721 
passengers, and eight days afterwards three of the passengers (foreigners) 
died of cholera, and before the 23rd of May, 105 of the passengers 
had fallen victims to the disease. 

(3.) The " Helvetia '* sailed on 2nd May with 925 passengers, of which 
527 were foreigners, some* from Rotterdam, others from Germany. 
Shortly after leaving harbour two deaths occurred from cholera, and the 
vessel in consequence put back to Liverpool, and the passengers were 
transferred to hospital ships, where 46 deaths occurred, including the 
surgeon of the ship. 

Several other vessels sailing from the Mersey for America had 
outbreaks of cholera on board. 

The first recorded cases in the town occurred in an emigrant lodging Cholera and 
house in two transmigrants who had intended embarking in the StrodSwedSSo 
** Helvetia." These cases proved fatal on the 2nd of May, followed by Liverpool, 
two other cholera deaths in the same house (also transmigrants for the 
** Helvetia "). 

On the 2nd of July a resident of the town died, and from that date 
to 30th November 1,763 deaths from cholera took place. 

The evidence here given points to the disease having been intro- 
duced into Liverpool by transmigrants. 

The same witli regard to relapsing fever which Dr. Taylor states 
was introduced into Liverpool in 1870 by transmigrants, and continued 
to prevail the two following years, causing in all 687 deaths. ^ j 
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App. A. No. 14. One more instance of the introduction of cholera by transmigrants 

On Bmlgmtion ^"^7 ^ adduced as threatening danger to the Metropolis^. The steamer 

^ndlmmi^. «« ifig »» arrived in the Thames in July 1873 from Kiel, Copenhagen, 

Dt^Biiuudi.^ and Hamburgh, with 82 Danish and Swedish emigrants on board, wlio 

Cholera in- were landed at Blackwall and sent to lodging-houses in Whitcchapei. 

ihe^M^opo?i8. -^ ^®^ hours after arrival there, two of them were attacked with cholera, 

one case proving fatal. This was reported to <he Local Government 

Board, who instruct3d Dr. Buchanan to inquire into the case and take 

the necessary steps to prevent the spread of the disease. This he 

accordingly did, securing the removal of the remainder of the emigrants 

to the hospital ship *' Rhin," The healthy emigrants were afterwards 

transferred to the »* Osprey " for observation purposes. In all 28 cases 

occurred, with eight deaths. It would seem that this prompt action savwl 

the Metropolis from an epidemic of cholera, as no further cases appeared. 

On the 17th July the Local GU>vemment Board issued an order with 

regard to cholera, giving increased powers to local authorities. 

/ii«^8 on board ^° contradistinction to the small amount of sickness shown to occur 

Coiouial ships, in the colonial chartered ships of the present day, I would refer to the 

very serious mortality which resulted from infectious disease on boar<l 

four colonial chartered sailing ships in 1852 in their passage from 

Liverpool to Australasia, as shown in a return ordered by the House of 

Commons, and printed on the 8th of March 1853 : — 

(^1.) The " Bourneuf," out of 754 passengers, lost 84, principally from 
measles and scarlatina. 

(2.) The ** Marco Polo " carried 887 passengers ; of these 52 died 
principally from measles, the disease manifesting itself within 24 hours 
of leaving Liverpool. 

(3.) The " Wanata," Out of 758 passengers, 48 died of what vaf 
characterised as ** fever of a low type." 

(4.) The *' Ticonderoga *' sailed from Liverpool on the 4th of August 
with 800 passengers on board, and arrived at Hobson's Bay on the 
4th November, having lost 102 passengers from ** scarlatina" and 
" typhus fever," and 300 cases of sickness (principally scarlatina) being 
then present on board. 

It would appear that the mortality on board these four ships was chiefly 
amongst children. 

PART IV. 

ISiHIGBATION A»D InTERMIGRATION. 

Immigration - - • - - - - -184 

Maritime intercommunication - - - - - -186 

Inspection of vessels untier Public Health Act - - - - 186 

Beneficial results - • - - - - -187 

No inspection at certain ports - - - - - - 187 

Infectious disease detected : 

In coastwise vessels - - - - - - -188 

In foreign traders - - - - - - - 189 

Cases escaping detection by Customs^ j*c. - - - - IW 

Immigration. 

Immigration The immigration into the United Kingdom from places oat of 

Europe, although not assuming the important dimensions of emigra* 
tion, is still very considerable, and, like emigration, of a fluctoatiiig 
character. 

The subjoined table supplied to me by the Board of Trade sbof.* 
the amount of immigration into the United Kingdom from epecifie^ 
countries in the nine years 1873-81. 

British and foreign are distinguished for the last six years 1876-31* 
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Reference to the above table shows the highest number of immi- 
grants in any one year was 128,129 in 1874; and the lowest number 
53,973 in 1879, being in inverse proportion to emigration, which in 
1874 exhibited a decline, while in 1879 great activity is manifested, the 
numbers being more than one third in excess of the preceding year 
1878. (See Table 3, page 134.) 

The emigration and immigration returns together aflPord evidence of 
the immense amount of intercommunication maintained between this 
country and the United States ; to which probably the shortness of 
the passage, combined with the facility and comfort with which it can 
be accomplished in the Transatlantic steamers has conduced. In all 
likelihood many of the so-called immigrants are virtually travellers 
selecting this route to the European continent. 

As regards the introduction of infectious disease into the United 
Kingdom by means of immigrants. These stand on the same footing 
as crews of ships from foreign ports, being subject to inquiry by the 
custom-house officer, and if disease should be found amongst them the 
fact is reported to the medical officer of health, who takes the necessaiy 
steps to prevent the introduction of the infection into the port and 
into the country. In this way, Dr. Taylor reports, that since 1877 he 
has received information of 86 ships arriving from the United States 
with infectious disease on board, viz., 20 with small-pox, 35 with 
measles, 14 scarlatina, 1 diphtheria, 15 fever, and 1 yellow fever. 

In 1880 scarlatina was reported to Dr. Taylor as being on board the 
" Scythia," but when the officer of the sanitary authority boarded the 
ship with a view of removing the infected person to hospital, he found 
the sufferer had been taken by her father to an hotel. Proceedings (under 
the Public Heath Act, 1875, s. 126) were taken against the father, and 
a penalty of 5/. inflicted. 

Another case came under notice where a scarlatina patient was re- 
moved from a ship to the hospital without being reported to the medical 
officer of health. 



Maritime inter* 
•ommunication* 



Portsanitan' 
administration 



Inspection of 
vessela. 



Maritime Intercommunication between Home Ports. 

The immense maritime intercommunication that takes place between 
the various ports of the United Kingdom is carried on by vessels 
specially engaged in the passenger traffic and coasting trade. 

It would be beyond the province of this report to attempt to treat 
exhaustively of the health of this large floating population, but my 
instructions extending to inquiry into the broad principles and condi- 
tions which regulate and control the movements of these vesi^els, I have 
deemed it well to consult the reports of the medical officers of health of 
Newcastle-on-Tyne, Sunderland^ and Shoreham ; these, together with 
the emigration ports herein-before referred to, being representative 
ports of the coasting and foreign trade. 

The Port Sanitary Authorities of London, Liverpool, Newcastle-on- 
Tyne, Sunderland, Southampton, and Shoreham appoint each a medical 
officer of health and an inspector of nuisances, to carry out the various 
sanitary duties of the port under the several provisions of the Public 
Health Act relating to nuisances and disease prevention, which extend 
to vessels in harbour in so far as they can be applied. These officer^ 
under section 92, are required to inspect vesseb in harbour as to thetf 
sanitary condition, paying particular attention to the accommodatioa 
provided for the crew with regard to cubic capacity, cleanliness, and 
provision for ventilation and light, also to the privy accommodatioD ^ 
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the water supply, and reporting any condition or circumstance that app.a.No.14. 
may come under observation likely to exercise injurious influence upon — 

K«oUl» J ^ r On Emigration 

'wealth. and Immiiwi- 

The facility or otherwise with which the various duties may be Sj!"i>K[^Ui?^ 
carried out, is greatly dependent upon the physical outline and 
general character of the port districts. For example, the port of London, 
with its length of river, numerous anchorages, and extensive docks, 
together with the crews generally living on board, entails considerable 
labour and attention. But with the aid of a steam launch much super- 
vision is exercised over the shipping. Dr. Collingridge, port medical 
officer of health, reports 137,968 vessels as inspected in the last nine 
years, giving an average of 15,329 per annum, some at anchorages in 
various parts of the river, others in dock. There have also been a 
large number of vessels subjected to disinfection through infectious 
disease having occurred on board during their absence from England. 

The reports of the port medical officers of health bear unanimous 
testimony to the beneficial results of these inspections, showing that 
whereas formerly from 50 to 60 per cent, of the vessels examined were 
found in an unwholesome condition, now only from 10 to 12 per cent, 
arc 80 reported: while not the least gratifying circumstance is the 
readiness displayed by owners and masters to carry out Ihe suggested 
improvements. 

It appears that at Sunderland these inspections at first met with 
opposition from foreigners, but on a letter being addressed to the 
respective consuls ready compliance followed. 

Bristol and Plymouth are examples of ports where very little is done 
to give effect to the Public Health Act. No inspectors of nuisances are 
appointed, nor is the sanitary condition of vessels made the subject of 
inspection. The same applies to Queenstown. 

With regard to Scotland, here again there is no inspection of the 
sanitary condition of vessels, and the want of an amalgamated authority 
for port sanitary purposes greatly militates against the efficient admi- 
nistration of the Public Health Act (Scotland) in relation to vessels, 
and is moreover attended with much inconvenience and irregularity of 
proceeding. This was exemplified in the case of the " Camoens " steamer 
(referred to on page 173), which arrived in the Frith of Forth with 
11 cases of measles on board and anchored off" Gran ton in the 
local sanitary district of Cramond, where there is no infectious hos- 
pital. The medical officer of health of the Cramond district, having 
no instructions as to the course to be pursued in such emergency, spent 
some hours in vainly endeavouring to obtain advice, and at last got the 
infected persons landed and conveyed to the infectious hospital at Edin- 
burgh. Now, had the "Camoens" anchored at Leith a little more 
to the eastward she would have come under the jurisdiction of the Leith 
sanitary authority, and the cases would at once have been taken to the 
infectious hospital there, but to have anchored at Leith would have 
entailed heavier port dues than anchorage at Gran ton, which, 1 am 
informed, is the reason the latter was preferred. Between Leith and 
Granton, a distance of about a quarter of a mile, three separate 
jurisdictions are concerned, viz., Leith, St. Cuthbert, and Cramond ; 
such divided responsibility cannot be expected to work satisfactorily, 
and Dr. Littlejohn, Medical Adviser to the Board of Supervision of 
Scotland, tells me he has brought under notice of the several authorities 
the advantages to be derived from an amalgamation of their districts 
for port sanitary administrative purposes. 

Greenock, on the south bank of the Clyde, labours under similar 
disadvantages, for, although forming one out of many sanitary districts 
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that on either side abut on the waters of the ri?er, it bos, from its com- 
mercial status and its situation at the entrance of the long reach of 
river stretching up to the important town of Glasgow and beyond, 
come to be chiefly concerned in the sanitary administration of the port. 
It is, moreover, the station of the customs ; thus vessels arriving from 
foreign countries are here boarded by the customs house officer, and 
any case of infectious sickness that may come under his observation 
is reported by him to the Greenock sanitary authority. They recognising 
the responsibility devolving upon them, and the vital importance, in 
their own interest as well as that of Glasgow and the surrounding 
neighbourhood, of adopting due precautionary measures to prevent the 
introduction of infectious disease, have drawn up, and issued for the 
guidance of their sanitary officers, and for the masters of vessels, special 
instructions respecting the landing and removal to hospital of infected 
persons, and the disinfection of the infected ships. At the same time 
they have brought under notice of the Board of Supervision the expense 
they have been put to in carrying out the -sanitary duties which 
from circumstances have been thrust upon them ; and [I observe that 
Dr. Littlejohn in his report on the conveyance of infectious diEease 
from Port Glasgow to Greenock, dated 30lh July 1879, recognises the 
energetic action of the Greenock local authority, together with the 
expense they have incurred thereby, and the national importance of the 
work done by them. 

There can be little doubt that an amalgamation of the several dis- 
tricts concerned would be attended with considerable benefit, and this 
view is shared in by the medical officers of health of Glasgow and 
Greenock, also by the sanitary inspector of Greenock, all of whom have 
had much experience of the working of the present system. 

To return to the inspection under the Public Health Act of vessels 
in English ports : — These inspections it must be remembered can 
include a portion only of the numerous vessels that are continually 
going to and fro, and, moreover, are made at times convenient to the 
officers concerned, and not necessarily immediately on the arrival of 
the vessels in harbour ; they cannot, therefore, be regarded in the light 
of a completely preventive measure ; nevertheless, the medical officers 
of health report that they have from time to time been instrumental in 
discovering the presence of infectious disease both in coastwise vessels 
and foreign traders. Dr. CoUingridge citing 40 instances in which 
small-pox has been detected on board vessels in dock or at anchor during 
the last 5^ years, the disease in SO instances having been contracted 
in London ; the probability is that, but for these timely detections, il 
would have been carried to other ports. 

The coastwise vessels are free to go from port to port unchallenged 
as to health, and thus have opportunity of spreading disease, but the 
extent to which it has been transmitted through their agency cannot be 
determined, the reports of the medical officers of health being, as a 
rule, indefinite on the subject. Thus, the late medical officer of health 
of the Port of London states that small-pox has frequently been in- 
troduced into the metropolis by coasting vessels. Dr. Taylor, that 
typhus fever has from time to time been brought to Liverpool from 
Ireland. He mentions a case of a sailor belonging to a vessel from 
Waterford walking up to the hospital two 'or three days after Lis arrival 
in port with eruption of small-pox out upon him. 

Again, the m^ical officer of health of Newcastle reports two instances 
in 1881 in which small-pox was detected in vesseb from London. Qoe 
was that of a mate discovered to be sufferbg from small-pox two or 
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tiiree days after arrival, and upon inquiry it transpired that when he app.a. N0.14. 
left home some members of his family were ill with the decease. -r~ 

The clerk to the same authority represents the frequency of the aud^mmSr^" 
dan^r to which the people living on the thickly populated banks of ii®%^*iiV 
'the Xyne are exposed through the landing on their shores of infected 
persons from coasting vessels. 

Where vessels are known to have come from infected ports certain 
of the meflical officers 'of health endeavour to arrange for their early 
inspection ; they find, however, much difficulty in acquiring informa- 
tion on this point, certain ports only being included in the Registrar 
Generars weekly returns of mortality. 

Here I would remark that, if the Government could see their way 
to securing the registration of communicable disease, it would prove 
a very useful measure, Scotland and Ireland being included therein ; 
and would be specially valuable if the particulars were collected and 
published by the central authority. Further, infectious disease being 
tlie universal enemy of mankind, aU peoples might here meet on neutral 
ground to do battle against its progress, and in tlus sense if a mutual 
understanding ,could be arrived at with foreign Powers for the inter- 
change of information respecting the presence of infectious disease, 
it would go far to insure a successful issue, the old proverb ** to be 
forewarned is to be forearmeil" being specially applicable to disease 
prevention. 

With regard to the detection of infectious disease on board foreign infectious 
traders : — It appears that this from time to time occurs in vessels that noSceof SuSrai 
have been passed by the custom house officer, the presence of the bouse officer. 
disease escaping his inquiry. 

Dr. Collingridge mentions nine instances of the kind, viz., six in 
respect of small-pox, one of scarlatina, and two of typhoid fever. 

Dr. Taylor, two instances of small-pox, one of scarlatina, and one of 
typhoid fever. 

Dr. Armstrong of Newcastle, the detection of a case of typhoid fever 
and a case of small-pox, the former having escaped the custom house 
officer through the captain's mistaking it for a simple cold; the latter 
case through wilful misrepresentation of the captain, for which he was 
prosecuted and fined 20/. 

These examples tend to confirm the view expressed in a former part 
of this report (page 164), that the system of custom house inquiry is not of 
the best nature to detect the presence of infectious disease. And, more- 
over, where it is effisctual to this end there is often much delay before the 
medical officer of health can be communicated with, and the necessary 
steps taken to f^cure the isolation of the sufferers who in the meantime 
are occasionally landed, to wit, the case of scarlatina from the " Scythia " 
already quoted on page 186. Dr. Collingridge also records another 
instance in which a case of scarlatina reported to him by the custom 
house officer had landed before the sanitary officer got on board ; and, 
referring to the difficulty he experiences in dealing with such cases, he 
states that he made arrangements for the cases to be reported to the 
medical officer on board the hospital ship *^Rhin,'* so as to enable 
immediate action to be taken, but this apparently does not work welt, 
as the vessels, instead of waiting for the sanitary officer to come on 
board, continue their course up the Thames, affording opportunity for 
communication with other vesseb, or perhaps with the shore before any 
action can be taken in the matter. 

From the numerous references made to the reports of certain medical Reports of 
officers of health, it is obvious that they contain much useful information. ^^Jjujl***^®" 
but I would submit that, with respect to infectious disease, their value 
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App. a. No. 14. would be greatly enhanced if the particulars connected with the history 
of the cases th^t come under their notice were entered in a tabalated 
form of uniform character, noting the port sailed from, date of sailing, 
date of attack, and nature of disease, date of arrival in harbour, and, 
under the head of remarks, such information as they can glean respecting 
the origin of the cases. 

In devising measures in relation to passenger traffic for thej)rotection 
of public health, and preservation of the health of the emigrant, it is 
essential in the interest of commerce that they should be non-obstrnctive 
and inexpensive, so as not to hinder trade or impose a burden upon the 
shipping companies that would weight them in their competition with 
foreigners, or cause them to raise the passage tariff. At the same time 
seeing that the shipping companies primarily benefit by the traffic, it is 
only reasonable that they should be called upon to contribute propor- 
tionally to the expense attending the adoption of measures for the 
protection and preservation of the health of their passengers and crews. 



SUMMAEY AND RECOMMENDATIONS. 

In summarily reviewing the results of this inquhy tribute must be 
paid to the various shipping companies by whose enterprise, intelligent 
forethought, and careful management, the emigration traffic has de- 
veloped into so gigantic a business. The excellent qualities of the ships 
employed therein, combined with the punctuality with which the voyages 
are accomplished, and the liberal treatment accorded to the emigrantfl, 
have gained for the several companies a widespread fame securing 
to them the confidence not only of the British people, but of foreigners, 
as testified by the numbers that annually come over to this country 
to re-embark for other lands. As further conducing to this result 
the various provisions of the Passengers Acts, that bear upon this 
subject must not be lost sight of, legislating as they do for the well- 
being and comfort of the emigrants, and at the same time allowing con- 
siderable scope of action to those immediately engaged in the traffic. 

But, in spite of all that has been done by the Legislature and the 
shipping companies to promote the general success of emigration, and in 
contradistinction to the well-organised arrangements that characterise 
the emigration traffic generally, this inquiry shows that matters relating 
to disease prevention are carried out in an unsatisfactory fashion, 
with the result that infectious disease in one form or another is hable to 
mark the track of emigrants from port to port of this country, and to be 
frequently carried by them on board ship to the imminent risk of other 
passengers. 

Except by certain of the Colonial Gdvemments, no steps arc taken to 
insure intending emigrants being free of infectious disease when engaging 
their passage. The advantage of this precautionary measure as well 
as of the dep6t system in comparison with emigrant lod^ng-honses, is 
shown by the comparatively small amount of infectious sickness occn^ 
ring at the dep6t and on board the ships chartered by the Colonial 
Glpvernments. 

Certain of the shipping companies provide for the medical examination 
of emigrants at the lodging-houses. And when they ai^e on Jthe point of 
leaving the country, then, in accordance with the provisions of the 
Passengers Acts, the passengers, if they exceed 50 in number, are 
required to undergo exammation by a medical inspector appointed by the 
Board of Trade, but that is all. 

Persons who have come from the continent of Europe for the purpose 
of emigrating in English ships are not examined as to their h^ilth 
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at the time of their arrival in England. The administrative depart- App.a.No.14. 
ment eepeciallj entrusted with the care of the public health is in q„ Bmlgmtion 
the anomalous position of having no concern with infectious disease in and immigra. 
any such person at the moment of its introduction ; this duty devolving Dr?i5£iiii7 
instead i;pon officers appointed by the Board of Customs, whose in- 
quiries, though not of the best nature to detect the presence of infectious 
disease, leave the passenger who has once passed them free to land on 
our shores and to travel at will through the country to his final port of 
embarkation, without being subjected to any medical inspection until 
he is about to depart. 

In the event of infectious sickness appearing amongst intending 
emigrants, it becomes the duty of the local sanitary authority of the 
distiict where ihey may find themselves at the time, to employ the 
powers vested in them by the Legislature for the prevention of the 
spread of disease. In districts most likdy to be thus invaded the 
authorities' commonly recognise the obligations and responsibilities 
imposed upon them, and are careful to provide infectious hospitals, to 
secure the good order, cleansing, and wholesome condition of lodging- 
booses^ and generally to put the law in motion where infringement 
of the same is brought under their notice. The Public Health Act, 
however, gives no power to deal with cases of an indeterminate 
character and an intending emigrant with symptoms of impending 
attack of small-pox or other infectious disease, would still be at liberty 
to travel in company with other emigrants, stay at lodgings with them, 
or go about the district at pleasure, and the authority would be powerless 
to interfere with his movements until the disease had actually declared 
itself. In the case of the emigrant, it would seem possible to limit the 
opportunity of distributing infection from these undeveloped cases. 

To return to the Board of Trade inspection on departure : Here the 
provisions of the Passengers Acts empower the medical inspector to deal 
with cases of suspicion and to order the re-landing of any persons who 
may present symptoms of infectious disease, i^nd be liable in his opinion 
to endanger the health of the other passengers. It is shown in this 
Report that the re-landing of such rejected cases formerly resulted in 
the spread of disease amongst people on shore, and that arrangements . 
hare since been made between the Board of Trade, the local authorities, 
and shipping companies concerned to prevent a recuiTence of the 
danger. Where rejected cases have been re-landed and sent direct to the 
infectious hospital, the healthy members of the family have sometimes 
been included with them, and as a consequence have contracted the 



Infectious sickness carried on board Transatlantic ships has on 
various occasions spread to some considerable extent amongst the 
passengers, owing it would seem to the neglect of due precaution in the 
way of procuring early detection of premonitory symptoms, together 
with the want of hospital provision r^y at command for the timely 
isolation of the sufferers. 

With reference to the maritime intercommunication between home 
ports, it is shown that there are no regulations in force to insure the 
crews of coast- wise vessels leaving port in a healthy condition, and no 
organised arrangements for the detection of infectious disease on board 

* The captains of emigrant and other ships going to foreign or colonial ports are 
requtred to provide themselves with a hill of health certifying that the port sailed 
from is free from infectious disease. This document is usually signed by an officer 
of the Customs who has little or no opportunity of becoming acquainted with the state 
of health of the port for which he certifies. 
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App. a. No. 14. such vessels when they arrive in port. It is found that in certain of 
the English ports the statutory duties devolving upon tlie Port Sanitary 
Authorities are efficiently carried out ; that provision is made for the 
inspection of vessels in harbour ; and the satisfactory results of such 
action is shown by the marked diminution of vessels now reported to be 
in an insanitary condition compared with the former years. In other 
ports the duties are very partially fulfilled. In Ireland vesseb are 
suffered to go to and fro without any inspection; whilst in Scotland 
there are no constituted port sanitary districts. 

The whole burden of this inquiry goes to show the necessity for 
better means of regulating the passenger traffic, with a view to pro- 
tecting the British public, the emigrants, and other countries against the 
spread of dangerous infectious disease; while, along with the interests 
of health, regard is had to other interests concerned in emigration. 
Sanitary measures must not be vexatious nor burdensome so as to 
cause delay in the traffic, nor must they unduly weight English 
shipping companies by compelling them to raise the passenger tariff! 

It may be stated that, throughout the inquiry, the omcers of the 
various departments have appeared to be performing the duties entnisted 
to them according to their several lights, and that they have worked 
harmoniously as far as arrangement between themselves was concerned ; 
and the failure to secure the desired end has appeared due to the 
want of a proper organised system, and the health authorities proper 
having so little to do in the matter. It should be the object of on 
improved system to secure better medical supervision, and to give to 
local sanitary authorities their proper responsibility with regard to sick 
people of the emigrant class. 

[The existing sub-division of administration in regard to questions 
affecting public health militates somewhat against the efficient 
carrying out of needful measures of disease prevention. From the 
circumstance of the Public Health Acts of England, Ireland, and 
Scotland being administered independently of each other, it may 
chance that infectious disease prevails in one portion of the United 
Kingdom without coming to the knowledge of the Government of 
other divisions of the kingdom, as in the recent instance recorded in 
this report, where typhus fever prevailed at Queenstown for nearly 
two years, constituting a considerable danger to tbe home and 
foreign trade, and the Imperial Goveniment knew nothing about it. 

And with this division of health administration must be considered the 
further subdivision observed at the several ports ; where the health 
of the emigrants is made the subject of official concern of the 
Custom House authority, the local sanitary authority, and the Board 
of Trade. The first admits the emigrants into the country, the 
Board of Trade passes them out of it, while the local authorities 
are merely called upon to act when made aware of any cases of 
infectious sickness occurring amongst the emigrants in their passage 
through the country. 

The present divided system, and the want of proper organisation 
and arrangement for the protection of the health of the public as 
well as of the emigrants, cannot but be connected with the amount 
of infectious sickness recorded in this report ; as for example ic 
the case of cholera introduced years ago by foreign emigrants into 
Liverpool, where it spread in the town, and was also carried 
on board several ships, and spread to their passengers; or, 
as in the case of relapsing fever in like manner introduced into 
Liverpool, prevailing there for some two years, and causing 587 
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deaths: — while the frequent detection of fimall-pox, measles, Afp.a.No.i4. 
scarlatina, &c. amongst emigrants at the yarioos stages of their q^ BnoimiUoii 
progress from port to port in this country testifies to a frequent and immirm. * 
danger to Enghsh public health involved in the present emigration D^fbtunir 
traffic — a danger ^hicb might be materialty reduced if a better 
system were adopted.] 

JRecGmmendaiions. 

Jn the following recommendations, the foregoing considerations have 
been held in view : — 

(1.) As io intendiTig emigrants : — 

It is desirable that (a) shipping agents should be instructed to inquire 
carefolly as to the health of intending emigrants and their families with 
r^ard to freedom from dangerous infectious disease (small-pox, measles 
scarlatina, diphtheria, whooping-cough, tjphus, typhoid fever, cholera, 
erysipelas, clucken-pox). Also, as to whether th^y have been vaccinated, 
re-vaccinated, or had small-pox. The form of inquiry should be incor- 
porated on the contract ticket, so as to remove it from the sphere of 
ehaoce. (6.) The shipping companies should instruct their agents to 
keep themselves acquainted with the health of the districts in which 
thej residci and to report to the companies the prevalence of any infec- 
tious disease, (c.) The agents should impress upon the emigrants 
the importance of avoiding any exposure of themselves to infection 
siW engaging their passage ; should advise them as to the best lodgings 
to go to at the ports of embarkation ; and should use their best 
end^voars to prevent the brining on board of ships any bedding or 
other articles that may have been exposed to infection. 

There would, however, be considerable advantage if inquiries of 
the above sort were made, and needful action taken upon them, and if 
also the requisite medical supervision and examination of emigrants 
were ordered, by a single Authority ; instead of being divided, as at 
present, between officers responsible to shipping companies, to the 
Board of Trade, and to the local sanitary authority ; and there would 
be certain further advantages if the emigration health authority of each 

S could be in relation with the authorities of other ports. Experience 
show whether some other functions in regard of the health of 
shipping while out of port \?ould not naturally devolve upon the same 
health authority. 

(2.) As to medical inspection of emigrants: — 

(a.) On arrival in the United Kingdom from the Continent of Europe 
emigrants on their way to America and elsewhere should be subjected 
to efficient medical inspection in a duly appointed place suitable for the 
purpose. 

(}') All emigrants should be placed under systematic medical super- 
vision during their stay in lodgings pending embarkation, with a view 
to the immediate detection of any symptoms of infectious disease 
among them. 

(c.) The final inspection of emigrants before embarkation should be 
^^^ bj the same medical officer who has been entrusted with the super- 
vision of them in lodgings, and such inspection should take place under 
&Totirable circumstances as regards light, space, shelter, and flreedom from 
confn^ion, 

(d.) These inspections should include all emigrants whether in short 
shiw or otherwise. 

(<?*) Emigrants detained at ports of debarkation, or in any lodging- 
hooae or d^t, or removed from ships on account of suspected infection, 
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•App.AtNd.i4. «hoiddbekqpt under observation with proper precantions respecting 

Onm^iiiasbak ^®™> ^"^^ *^® nature of the disease is dedared. 

ttol^S?^ (3.) As to lodging-houses :— 

Dr.Blaiaii. The dep6t system offers snch considerable advaatageff that it is 

desirable it should be generally adopted. At the same time there are 
undoubtedly practical difficulties in the way of carrying this out^ such 
as the fluctuating character of the trade, the immense number of 
passengers, and the number of shipping companies engaged. Still, I 
think it feasible, and an effort should be made to bring it about. But 
whether the dep6t system be adopted or not every emigrant lodging 
bouse should be provided with rooms, in which cases of illness suspected 
to be of an infectious nature can at once be isolated ; and scnipuloas 
care should be taken to insure all such houses being keptinathoroughlj 
aanitary condition. 

(4.) As to precautionary measures on board skip : — 

It IS important (a) that infectious hospitals should be provided on the 
weather deck in the least frequented part of the ship* 

(5.) That the surgeons should be instructed to make daily inspection 
of emigrants during the voyage, and to secure the immediate isolatioii 
of cases presenting suspicious symptoms. 

(c.) That record should be kept of the particulars of all caaesof 
infectious disease that come under treatment, induding any deaths thai 
may occur during the voyage. 

(d,) That immigrants, ue^ persons embarking for the United King- 
dom, should be subjected to medical iniqpection by the surgeon of thd 
ship at the time of embarkation. 

(5.) As to cattle ships : — 

A week at least should elapse between the landing of cattle from a 
ship, and the use of the ship for emigrants. The ship meanwhile should 
be thoroughly cleansed to the satisfaction of the port sanitary authority. 

(6.) As to ships^ crews : — 

Shipping companies should take steps to secure the re-vacdnatioQ of 
their officers and men, making it a condition of service. The sui^geous 
of the ships should be required to make special report to the shipping 
companies as to compliance with this r^ulation. 

(7.) As to coastwise vessels : — 

Steps should be taken to insure coastwise vessels leaving port free of 
infectious disease, and to establish a uniform system of inspection of 
vessds in harbour throughout the United Kingdom to insure their being 
kept in a wholesome condition. 
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No. 16. 
MsicoiuiTDA, prepared with the assigtance of Dr. Pabsons, on the a»p<a.Vo.ui. 
CiBcnM9TANCSs under which the Closino of Public Elbmbntast Memoiinitow 
Schools or the Exclusion therefrom of particnlar Children may CkMfngBoUie 
he required in order to prevent the Spread of Disease. ISSSmK, to 

L It is aitemptod in these notes to bring together the information in ^^Jj^^ 
the possession of the Local Goyemment Board, derived from the reports "^'^'^ 
of ^ Board's own Medical Inspectors and of local Medical Olfioers of 
Beakh^ respectkig school^osure and exclusion from school as pre- 
.oaotions against infectioa. It is sought to indicate the best meims of 
preventing the spread of disease by school children unong their fellows, 
while aToiding any unnecessary interruption of the work of education. 

2. In the Code of Begulations approved by the Lords of the 
Committee of Council on Education on the 6th March 1882, /the 
feUowing Article (Art 98) prescribes as one of the general conditioBS 
required to be fiiMlled by a Public Elementary ^hool in order to 
obfeain an annual Parliamentary grant, that 

''The Managers must comply with any notice of the sanitary 
anthcdty of the district in which the school is situated, requiring them 
for a specified time, with a view to preventing the spread of disease, 
either to close the school or to exclude any scholars from attendance, 
tnibject to an appeal to the Department, if the managers consider the 
notice to be unreasonable/' 

To facilitate compliance with this Article, certain other provisions 
are made (Arts. 94, 95, 102). 

Article (96 (a) ) is also of importance in connexion with questions 
of disease prevention. 

The Education Department must be satisfied ^'that the school 
^ premises are healthy, well lighted, warmed, drained, and ventilated, 
^ properly furnished and supped with suitable offices, and contain 
** sufncient accommodation for the scholars attending the school. 

**N.B. — ^In administering this article the Department will endeavour 
to seeure at least 80 cubic feet of internal space and 8 square feet of 
internal area for each unit of average attendance ; ** 

3. The diseases for the prevention of which school closure, or the 
exclusion of particular children, will be required are principally those 
which spread by infection directly from person to person, such as 
scarlet fever, measles, diphtheria, whooping-cough, small-pox, and 
ratheln, the order in which the several diseases are here given being 
about that of the relative frequency with which their occurrence gives 
rise to these questions at schools. More rarely, the same questions arise 
in connexion with enteric fever and diarrhoenl diseases which spread not 
80 much by direct infection from person to person as indirectly through 
the agency of local unsanitary conditions, such as infected school privies. 

A further and peculiar relation between school and infection 
is suggested by Mr. Power's recent report on diphtheria at Pir- 
bright (see page 52 of the present volume) but this does not 
ne^ consideration for the immediate purposes of these memoranda. 

4. It wHl be seen that Article 98 quoted above confers upon sanitary 
atithorities an altonative power with respect to public elementary 
schools, 

(a.) To require the school to be closed for a specified time, or 
(&•) To cause particular scholars to be for a specified time excluded 
from attendance. 

N 2 
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i. ^ J. w ^ ^ *uL'vs:rfu 7.-^ to -a^Htio' die i in iwiiliiiM \ under 
^ -wiira h^ *nr.*u7^^aarr:3 c ~a^ T'liiiit' uaidr nvpr^'vcatiiig tlte spread of 

Js iu^ -Mr .fliti uiwTi. ifr 1 xTUTissBi jfTiiiHij i e cfattt a& children 
•Mlfi^rui^ jTtfii. xtf nc^f-ncs- aretisoiifr -mardsar { Lm, of a oatare 
f gp iijut ~<i ^OF IT Ha TBSSHI& MimK3L.^x 'if X. bowevcT wM m other 
*aBK* 'tfuviiA le -^azuuierL fmnL ^eniPL -mnl ±estt ai ieiwq to betien 
-tMV iwv lavp^ ' J!j i Mi -ja y^ TL WL jstBssiBm nwifitw (jsee Section 126 

r vrjienifir^ » :c ^rsKiHj 7«»aibit> ai jtw life dftr. u ia l icoiitk» rf d» 
mA 5rtm -iut iHumj -y^min m& j ummi s trmliirBB of tfe dbae atteo&ig 
5*iM'irt '^i'iimimrr •••^hciu^. :i -xaast sumnmrnt r be imuigair that ill 
'ttti^timii -At' «L jiDfissifi 3iiiiKiiiui ^Tviii be ^^^faniaii tenm. sebool ; first, 
H'gfinpy v:i^rrjse m*n. HiTittrsa anidtc tnmrf acJbaol wk3e snfeisg 
fhwi "^le ti iyaBtt zi a jaceis Tmi. •v k ai mnmgiiaed stage, and, 
aeeMfil^. i^gmBK x .*« kaowTL ^fuic jisxcuil mmr- mtmeh itself to. and be 
i9Mi^>7<*4i 17, 'init iUifjuis^ »r a i»*rMD. jT:n£ m as m fcc t e d ataioGphere, 
'iv^m 'iwing^ 'hit per>4a i^insi^ reBHoi. ona&cfied. The aaoae consi- 
4«rttZfMi* ^z^ ymecnoB^ aake :c -iPKabie a> proiubtt the atteodance at 

la 'lint fsmt of indetrc*:is a laia 1 inToJTtae little or no daager to 
l.fi>v -m^th ^ Kiiai^« or fkfn ^fsiCflBesw -^cIkoI mterests maj be more 
^mrvu^^jacr.j ^,€L:*if>>r*d is «ieoennrigig ^e e^riuHw n of scholars. In 
«>^h <a<H^ L4v«v«r« cbe mje ^ proiLi2>ciziie tbe attenduxe of ererj 
en.>i wii.iernaai£iecti^::aB scase wiH eaflnmir prorve to be ther^t 
^^ ; £cir 1/ li licAiii ii:«:<xl»i ^resi 10 aaher sctelsrs oving to the 
<i!mtIr.3aB«e of an icfecttd ctt£*i at ihe school, there wiD be grett^ 
%^Tltaat^ ion of aettendance vich correspow&i^ loss of credit to the 

6, The 3f«d5oal OScer of Health. cabeeoKii^svare ot the presenceof 
db&e^TOQ.4 infective;* disease in bis ^Sstrid, ^oold aeod immeJiate notice 
to the t«ad)er of the school or schoob ^hich the childieD of infected 
hfmMihfAfU maj be atteodin^, reqaesdn^ that such chOdrea najbe 
exdivfed from school for sodi tise as he (the Medical Office of Healtb) 
m$ij wpedfj aa being Deceaaarr. (See Articles 2 (7) and 18 (6) (^tbe 
Hoard'a f>D«ral OrdPTs prescribing the duties of MedBcal Officers of 
Health). 

Frec|aentlj, the sdiool attendance officer or the achoolmtft^ 
hinw«1f win obtain the earliest inf<Mtnation of the occurrence 0^ 
iB(f9(^UmB diaease among scholars^ and it is most desirable Uttt 
a ucb officer or master should without ddaj communicate the hfii 
to the medical officer of health. Absence of any cbOd from school 
OD the plea that it is suffering under one of the before-mentJoned 
iflaeaaes, and absence of several chfldren of one femnily from school 
at the same time, no matter what name be given to the complaint 
that keeps them at home, should be reported to the health officer. 
In practice it has been found that this notification of absentees has 
materially aided the local health officer in taking measures ((ff the 
suppression of infectious disease, to the advantage alike of the 
district and of the school. Furthermore, schoolmasters may proper|j 
be asked to take note, especiallj when an epidemic threatens or is 
present, of symptoms occurring in any of their scholars that roaj 
lodicate the commencement of disease, febrile in nature. Sndi 
symptoms are shiveriog, headache, and languor, especially if com- 
mencing suddenly, vomiting, rashes on the skin, and sore throat 



Digitized by VjOOQ IC 



197 

When scarlet fever or diphtheria is about, every trace of sore app.a.No.i6. 
throat should be looked upon as suspicious. In any case where -^ 

such s^ptoms are observed, the safest course will be to exclude SSdD^ubiio 
the child from school until assurance can be had that it may attend f^^^fS to* 
school without harm to itself or danger to other scholars. prevent the 

7. The time to be specified, during which the exclusioil from school ^^^.^^ 
o! particular children is to last, will vary in different diseases and 
different cases, and in this matter the sanitary authority will doubtless 
be gaided by the advice of their Medical Officer of Health, who may 
^perly be entrusted with some general duty of acting for the authority 
in this subject-matter. 

Medical officers of health, having to specify a time during which any 
scholars are to be excluded from attendance at any school, should have 
i«gard as far as practicable to the circumstances of the particular 
scholars suffering from infectious disease or living in infected house- 
holds. Not only the nature of the infection and the length of illness, 
hut the environments of the individual as affecting the retention of 
infection will deserve consideration. The period of exclusion for 
eumplewill need to be different according to the conditions of a 
patient's lodgment, according to the sufficiency of the separation that can 
be effected between a patient and excluded scholars, and according to 
the opportunities of effectual disinfection that can be afforded to the 
household. Thus a hard-and-fast rule, such as has been laid down in 
some districts where scarlatina has been present, that no child shall go 
to school from an infected house for three months after the disease has 
begun in that house, is not to be commended. It is indeed possible 
that under the circumstances of a particular household, a child conva* 
leecent from scarlatioa or living in the same house with convalescents 
should not in the interests of other children be permitted to return 
to sdiool until after so long a period as this ; but the same ought 
Dot to be assumed of all households in the district that may be invaded 
by scarlatina. The better plan would be for the sanitary authority to 
secure, during a shorter period, the exclusion of individuid sick persons 
and their housemates from school ; and when that period is about /to 
expire to cause fresh inquiry to be made as to the expediency of further 
exdoaion and, if found requisite in particular cases, to cause fresh notice 
to be given to the school managers. 

8. Secondly f as to the dosing of schools. This, by more seriously 

interfering with the educational work of a district, is a much more grave 

st^ for a sanitary authority to take than to direct the exclusion of' 

particular scholars. It ia a step that seldom oaght to be enforced, 

except in presence of an actual epidemic, nor even then as a matter of 

routine nor unless there be a clear prospect of preventing the propagation 

of diseafe, suoh as could not be looked for from less comprehensive action. 

The mere fact that in an epidemic many of the sufferers are 

school children does not necessarily show that the disease was 

caught at school ; but the school may with probability be regarded 

as spreading infection if in a large majority of households attacked 

the first case be a child attending school ; and with still greater 

probability if a number of children living at a distance from one 

another, and with no circumstances in common, except that they 

attend Uie same school, should be simultaneously attacked, and if it 

can be ascertained that a child or teacher in an infectious state 

has actually been atiendiog the school. 

^* In deciding whether an outbreak of infectious disease among 

children of school age may be best combated by closing the school, or 
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app. a. No. 15. whether it will safBce to exdade the childreii pf infected hooseholdsy the 
two most important points to be c<»8idered are : — 

(a.) The complet^ess and promptness of the information received bj 
the officers of the sanitary author!^ respecting the occurreiioe of 
infectious cases. 

(b,) The opportnnities which exist for intercourse betweea the 
children of different households elsewhere than at schooL 

10. (a.) The more prompt and full the knowledge of cases of infectious 
disease that the sanitary authority are able to obtain, the better will 
be the prospect of chec^ng such disease by keeping away from school 
the children of infected households, and the less will be the necesiitj 
for closing schools. If the cases be few in number, and their origin 
known, the exclusion irom school of the children of infected hooae- 
holds will probably suffice, but this measure will fail where there are 
many undiscovered or unrecognised cases, or where the known centres 
of imection are peculiarly numerous. 

Commonly, the failure of carefully considered measures of exclusion 
to stay the spread of an epidemic which shows a special incidence upon 
school children, may be regarded as pointing to the continued atteudance 
at school of chndren with the prevalent disease in a mild or unrecognised 
form, and a strong case will appear for the closing of schools. 

If by reason of the absence or exclusion of a large number of 
children, the attendance at a school be greatly reduced, it may be 
found better to close it altogether. This is especially apt to oocur in 
the case of epidemics of measles, a disease which is very infectious in 
the early stages, before the characteristic rash has appeared, and while 
the symptoms are only those of a common cold. 

In a village where a medical practitioner purposely concealed 
the existence of scarlatina among his patients, the exclusion from 
school of children living in those houses that the sanitary authontj 
knew to be infected failed to check the prevalence of the disease, 
but it began to decline as soon as the schools were closed. 

11. (b,) The second material consideration, in deciding as to the 
desirability of closing schools during the prevalence of infecUoos disease, 
is the amount of opportunity for intercommunication between the 
members of different households elsewhere than at school. In sparselj 
populated rural districts, where the children of different households, or 
of separate hamlets rarely meet except at, or on their way to^ the 
village school, the closing of the school is likely to be effectual in 
checking the spread of disease. It is less likely to be useful in a town 
or compact village (particularly where houses are sub*let and yards ait 
in common), where the children of different households, when not at 
school, spend their time in playing together, and often run in and out of 
each other's houses. In some such places the dosing of schools has 
even appeared to do harm rather than good. 

In rural districts, where epidemic diseases are less frequently prera- 
lent, school managers niay more fairly be asked to close their schools ; 
as an exceptional measure to meet an exceptional state of things. A> 
regards more populous places, it must not be forgotten that if schools 
were to be closed whenever an infectious disease was prevalent, then* 
are many places where schools would hardly ever be open. 

12. It will sometimes be necessary to close a school for a day or 
two to allow of the rectification of sanitary defects of a nature to extend 
disease, or in order that the school may be disinfected or purified. It 
has happened that infectious sickness in the master's family has 
forbidden the attendance of scholars. These more temporary and 
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occasional closures of schools are contemplated in the before-qnoted app.a.Ko.u. 
section of the Edacation Code, and are to be regarded as having a real Memomidft on 
importance of their own. Biementt^"** 

Formal processes of cleansing and disinfection will be espedallj wanted 5Sj^Jt^' ^ 
if children in an infectious condition have actually been attending |pff*£of 
school. It is to be desired that the details of them should be defined ^^^'^^'^ 
by the Medical Officer of Health, at whose instance thej are taken, and 
thai thej should be executed to his satisfaction. 

As a precautionary measure, during the prevalence of an epidemic 
the fumigation of the schoolroom every week by burning sulphur may 
be recommended, and may usually be done on Saturdays without inter- 
nxption of school duties. 

As regards enteric fever and other diseases attended with diarrhoea, it 
is not to be forgotten that such diseases can spread through school 
privies that have become infected by the discharges of a commencing or 
unrecognized case. When such diseases are prevalent, school privies 
should be frequently emptied and cleansed, and such disinfectant as 
the Medical Officer of Health may advise should be applied to them 
scoording to his instructions and in liberal quantity. 

The sanitary defects of schools, likely to assiet in the propagation 
of disease, are most usually found to be uncleanly condition, want 
of ventilation, untrapped waste pipes from lavatories, bad con- 
struction, bad position, or foul condition of closets. Ventilation is 
a matter so important in the present connexion that it may be well 
to note here that every schoolroom should be adequately furnished 
with means of ventilation of two kinds, viz., (a) apertures for 
the supply, during school time, of a steady volume of air without 
draughts; and (b) windows made to open on two sides of the 
room so that the whole aerial contents of the room may be 
thoroughly changed in the intervals between school hours. 

The principles to be held in view in the construction of school 
privies are set forth in a memorandum, prepared in this department 
for the use of the Committee of Council on Education, entitled, 
'* Practical Suggestions as to the Construction and Cleansing of 
School Offices." 

A supply of wholesome water should be secured to every school. 
Epidemics at schools have been traced to the drinking of con- 
taminated water furnished from school wells or obtained from 
neighbouring sources. 

In places where children have to come from a distance, and do 
not go home for their midday meal, a room should be open for their 
use during the interval between morning and afternoon school, or 
they will seek shelter where they can, — perhaps in infected houses. 
13. In places where there are several public elementary schools, if an 
outbreak of infectious disease be confined to the schoUurs of one par- 
ticular school, it may be sufficient to close that school onlv. But 
where different schools have all appeared to aid in the spread of disease 
(though perhaps to an unequal extent) the sanitary authority may con- 
sider it advisable that all should be closed, not only for the sake of 
appearing to deal with all impartially, but also lest children in an in- 
fectious state who previously attended the schools that are closed, should 
be sent to others that might remain open. 

It must be remembered that sanitary authorities have, no power 
in respect of Sunday schools, or dames' or other private schoob : 
except in so far as these may contravene sect. 91 (5.), sect. 126 
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Arr.A>Xo.i5u or Other proTisimi of the Pnblic Health Act; and thedoongoC 

jg^g^^g^^^ PobKc Elemfgitary Sdiools maj tend to undue crowding in daae^ 

dorimcPobtk ediools. 

i^l^SZio !*• Notacea of the sanitary aothontj for the doaing of Puttie 
ithe Elementarj Schools should be made in writing to the managen, and 
^ should state the grounds on which the doang is denned neoeesirj. 

All sndi notices shoold q^edfj a definite time daring which the 
sdiool is to remain doeed; this should be as short a period is 
can be r^arded as sufficing on sanitary rrounds ; a second nodce 
may be given before the expiration of the nrst^ if it should be fouid 
necessary to postpone the xe-opening of a schooL Hie managen of 
schools have an sppeal to the Education Department, if thej con* 
aider any notice to be unieascmable. 
15. In condnsion two general obserraticms may be made. 
' First, that in jMoportiim as the sanitary authority have performed 
their own proper work for the protection of their district from infections 
diseases, — as thqr have secured early information of the occurrence w 
cases ; as they have provided accommodation for the isolation of tnt^ 
cases ; and arranged for keeping patients under supervision until their 
infectious condition has ceased ; and as they have provided for the 
subsequent disinfection of infected houses and things, — the more eoe- 
cessfully will they be able to deal with such diseases when they ocoir, 
without the serious interference with the business of popular educstioD 
involved in the compulsory dosing of schools. 

Secondly, that the proper work of schools is facilitated and the credit 
of the school is promoted by every measure which hinders the spretd of 
infection. Wherefore it is entirely in the interests of school mansgen 
themselves to trust the skilled judgment of sanitary authorities, and to 
aid thdr endeavours to maintain the public health. 
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APPENDIX B. 

No. 1. 

FuBTHER Eepobt od the Relation of Pathogenic to Septic Bacteria apf. b. No. i. 
as illufitrated by Observations on Bacillus Anthracis; by on Button of 
E. Klein, M.D., F.R.S. PuthoMnic to 

B^itUTBactena ; 

In my Report for 1881 I have pointed out, that artificial cultivations *^^-^«*«- 
of bacillus anthracis, 4iot containing any spores, after ^m several days 
to a few weeks lose the power to infect white mice with anthrax, but 
retwi their full power on guinea-pigs and rabbits. And this power on 
the last-named animals is retained as long as there exist in the culture 
living non-degenerated bacilli. The white mice not afiected by such 
cultivations, as I have also pointed out, have no general refractory power 
against anthrax or bacillus anthracis, and do not obtain by these un- 
successful inocuUtions any kind of immunity against active cultures. 

These results were not quite in accordance with the general statements 
of M. Pasteur. 

I was anxious to test these cultivations on sheep, knowing from 
M. Pasteur's observations that his artificial cultivations leave sheep 
without disease but with immunity, and it seemed to me desirable to 
ascertain whether the above cultivations were effective in the sheep, or 
whether they were without result on that animal, as they are on white 
mice. 

On April 19th I inoculated one healthy sheep (No. 1) with a few 
drops of an artificial cultivation (the fiflh transfer from mouse's blood 
bacillus) of bacillus anthracis in fluid alkaline pork broth. This culti- 
vation had been established on April 8, and was used on April 17 for 
two white mice and one guinea-pig. 

The guinea-pig was dead within 48 hours, the mice remained well 
and lively.* 

The cultivation when used contained numbers of isolated bacilli, 
and of threads of tjiem, many showing the process of degeneration 
described in my former Report, t.e., granular degeneration and dissolu- 
tion ; others were, however, perfect. 

The sheep remainecf perfectly well. .Its temperature remained normal, 
it fed well, and was otherwise quite healthy. 

After the lapse of two days it was inoculated again with the 
same cultivation. At the same time two guinea-pigs were inoculated 
with it. The sheep received about half a Pravaz syringe, the guinea- 
pigs only a few drops. 

The guinea-pigs remained perfectly well for the next eight days. The 
sheep, however, showed a tremendous rise of temperature, from d9'''2 C. 
to 41^' 6 C. on the third day after the fresh inoculation ; in the evening 
of the third day the temperature rose to 42** '2. On the fourth day it 
fell to 41^*4 in the morning, then to 40^*4 in the evening; on the fifth 
day it fell further in the morning to 40*'* 2; but rose again in the 
evening to 41^*4. On the sixth day it was at 41° in the morning, at 
42*2^ in the evening. The animal died in the night. 

It fed tolerably well till the sixth day, when it ceased to ruminate. 
But it was always dull while the temperature was above 40°. 

* The fluid ii introdooed by meanf of a capillary pipette far into the Bubcntaiieoat 
tisBue of the groin, in the seme manner that I generallj use, and as has been 
mentioned in my fint Beport (Report of Medical Officers to Local GoTemment 
Board for 1881, p. 191). 
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app.b.No.1. ^*^' — ^Liver excessivelj pale, firm, and small; shows distinct chronic 

*~ cirrhosis. Spleen small, very brittle. Lungs much infiamed, numerous 

^!(h^nicto' minute extravasations on the pleura. Examining the spleen under the 

gep^ ^^eria; microscope, it is found to contain vast numbers ot bacOli anthracis, some 

^ ' ^' of unusual length, being long threads, such as are onlj known to occur 

in artificial cultivations. Thej were aggregated in convolutions in the 

splenic vessels. 

This condition of the bacilli is, I presume, explained by the fact that 
the disease lasted comparativelj long (six days being an unusually long 
time), and therefore the bacilli had time to form the threads. It is an 
extraordinary fact that the spleen did not show conspicuous enbu^ment 
The blood of this sheep coniained numerous bacilli anthracis. Inocu- 
lated with it one guinea-pig. This animal was found dead of typicftl 
anthrax on the fifth day. 

[An interesting fact is brought out by this series of experiments. It 
is this : the cultivation used for the inoculation of the sheep and for that 
of two guinea-pigs contained, as was stated above, a great many bacilli 
in a state of degeneration, and consequently when used in a small 
quantity, the chances are that the result will be negative ; such was the 
case in the first inoculation of the sheep and in the inoculation of the 
two last guinea-pigs. But when using larger quantities, the chance <^ 
escape from the good or perfect bacilli was small or nil, and such was the 
case in the second inoculation of the sheep. These facts are in complete 
harmony with the observations described in my first Report, p. 199.*] 

The sheep being unaffected by the cultivation in the first instancei 
but affected fatally by the same cultivation in the second inoculatioOy 
sets aside, of course, the question of any immunity that might have been 
supposed to have been conferred on it by the first inoculation. 

Inoculated a second healthy sheep (No. II.) on May 8 with an 
artificial cultivation of bacillus anthracb (first remove fVom guinea-pigs* 
blood) established on April 13, t.«., 25 days old. This cultivation had 
lost by this time its power to affect white mice, but proved fatal to 
guinea-pigs, as was ascertained by direct experiment. 

On May 10 the sheep is ill, temperature 41^ C. ; the animal does not 
feed well, does not ruminate either ; respiration laboured. Examined 
the blood, but found no bacilli in it. 

On May 11 the animal seems a little better, feeds and ruminates, but 
temperature is high, 41^ C. Examined the blood, but found no bacilli in 
it. 

The animal died in the evening of May 11. Typical anthrax was 
found at the post-moilem examination. 

In these two cases, then, we have proof that a cultivation that had 
lost its effect on white mice, nevertheless possesses fatal action on sheep 
in the same way as on guinea-pigs. 

The next question I asked myself was this : is it generally true^ as 
M. Pasteur says, that bacillus anthracis growing at 42° C. loses its 
virulent effect ? 

From a l7th cultivation of bacillus anthracis originally derived from 

guinea-pig dead of inoculated anthrax, I established on May 24 two 

cultivations in neutral fluid pork broth, one was kept at 42° C, the otlier 



* In the case of the two guinea-pigs the iDOColation was effected with the 
cultivation as io the first gmnea-pig, but with this difference, that it was two days 
older ; and according to repeated obserration such a short time does not niake ai^ 
experimentallj appreciable difference in the yimlence of a cultivation on giuiiea-p%>» 
other things being the same. 
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ftt 22^ C. Aooordiog to M. Pasteur's statements the fluid that had app. b. No. i. 
grown at a temperature of ASP C. ought to have had no fataJ eflTect ; it, q„ B«lISon of 
neivertheiess, proved to he very virulent when inoculated into guinea- FMhogenieto 
pip and mice, while the other, grown at 22^ C, did not prove fatal by^. m^^* 
when used after some time on white mice. 

llie results of the experiments with these two fluids are verj strikine, 
and illustrate in a verj marked manner the erroneousness of M. Pasteurs 
general statement. 

Three white mice were inoculated with the ahove cultivation that had 
been grown for nine days at a temperature of ASP C. All three died of 
^ical anthrax : two aher three davs, the third after five dajrs. 

With the other cultivation, established in the same way and at the 
same time as the above, but kept for the same period at 22^ C, in- 
oculated in exactly the same manner as the above mice three other 
white mice. These remained perfectly well. 

It hasy however, occurred to me to have cultivations of bacillus 
anthracis grown nt 42*^ C. which had no effect on guinea-pigs ; these 
cultivations were made of anthrax blood of sheep, were kept at 
42**— 43° C. for 15 days, and when inoculated into two guinea- 
pigs proved without the slightest efibct. In this case I co^d not 
start a new cultivation with that culture, and the microscopical 
examination revealed only the presence of granular matter and of mul- 
titudes of degenerated threads of bacillus anthracis. The two guinea- 
pigs were subsequently inoculated with some active cultivation and 
succumbed promptly with typical anthrax. These observations are in 
harmony with the observations of my former Report with reference 
to the loss of activity of a culture due to progressive degeneration of the 
bacilli. 

So much for guinea-pigs and mice ; but how do sheep behave 
towards a cultivation of bacillus anthracis grown at 42° C. ? 

The same cultivation as used above (i.e., that grown at 42® C.) was 
inoculated on June 28 into two healthy sheep, III. and lY. 

At the same time two other sheep, V. and YI., were inoculated with 
the cultivation grown at 22° C. as above ; and for the sake of further 
comparison two sheep, VII. and VUI., were inoculated with blood of 
spleen of a mouse that had died of (inoculated) anthrax. This blood 
was full of the bacillus anthracis. 

All six sheep showed febrile rise of temperature and constitutional 
disturbance.* 

The temperature of these animals before experiment ( ), and on the 
evening of the several days after experiment, was as follows : — 

Sheep No. III. (Z9*G) June 23 39-4 

„ 24 39-6 

„ 25 41- 



Sheep No. IV. (39^2) 



She^ No. V. 



ane23 


39-8 


« 24 


89-8 


„ 25 


41-6 


„ 26 


41-8 



(39° 


•2) 


June 23 


89-4 






9» 


34 


39-8 






» 


25 


40-2 



* These and some of the farther experimentB on sheep were made at my 
sagMtkm and under mj direction by Professor lloy and Mr. Batt at the Brown 
Insotution. 
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Afp.B.No.i. Sheep No. VI. (4(f-0) June 23 40-2 



24 41-2 

Pfctbogenicto „ 25 41' 

Septic Bacteria; " oa lA. 



On Belation of 
Pbtbogenic to 
Septic Bactei 
by Dr. Klein. 





» *" 


•XV A 


Sheep No. VH. (39° -4) 


June 23 


39-2 




» 24 


39-8 




« 26 


40- 




„ 26 


40-4 


Sheep No. Vm. (39° -8) 


June 23 


39-4 




„ 24 


40-6 




» 25 


39-6 




„ 26 


39-6 



Of these sheep No. III. died on June 26, i.e. after three days; 
No. TV. died on June 28, %,€, after five days. In both instances the 
post-mortem examination showed typical anthrax. 

In both instances there was slight OBdema at the seat of the inocula* 
tion. The internal organs showed the typical appearances of anthrax. 
Spleen of No. III. was enlarged and full of bacilli, but the spleen of 
No. IV. contained only very few bacilli. 

Sheep No. V. died on June 26, t.e., after three days, but sheep No. VL 
recovered completely. 

Sheep No. VII. and VIII. recovered completely. 

Thus we see that while both sheep inoculated with cultivated badllos 
anthracis grown at 42^ C. succumbed, only one died i^r the inocula- 
tion yrith cultivated bacillus anthracis grown at 22^ C, whereas both 
sheep inoculated with mouse's blood (anthrax) recovered. 

The three sheep Nos. VL, VIL, and VllL, having had rise of tempera- 
ture and constitutional disturbance in consequence of the inocnladon, 
were now used to test the question, whether they were immune against 
further inoculation with virulent material. Consequently the following 
inoculations were performed on July 1 : — 

Sheep No. VI. was inoculated again with the same cultivation as was 
used to it the first time, t.e., grown at 22^ C. 

Sheep No. VII. and VUI. were inoculated with blood full of badllos 
anthracis of a guinea-pig that had died of anthrax. 

They remained all right until July 13. 

They were then again inoculated with virulent spores of bacillus 
anthracis ; one guinea-pig inoculated at the same time. The guinea-pig 
was dead within 48 hours ; the sheep remained welL The t£ree sheep 
were again inoculated on July 26 with bacillus anthracis of spleen ii 
sheep dead of inoculated anthrax {see below). They remained well. 
They were again inoculated on October 4, but remained well. 

The fact that the two sheep (VIL arid VIII.) withstood the eflTect of 
the first inoculation with anthrax bacillus of blood of mouse suggested 
the possibility that sheep as a rule might not be fatally affected by blood 
of mouse or guinea-pig, but that in the event of their showing suffieieat 
constitutions! disturbance might be hereby made immune against further 
attack by anthrax. Consequently the following experiments were 
made: — 

Two healthy sheep, IX. and X., were inoculated on July 24 with 
blood of spleen of a guinea-pig dead of anthrax. Both animals were 
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dead in the night of July 25. The post-mortem examination showed app.b.No.1. 
typical anthrax* Spleen roach enlarged and full of bacilli anthracis.* On Relation of 

Thus, hereby, the question of the fatal effect of guinea-pig's anthrax l^jSSfalStSia ; 
blood was settled. Now, how about mouse's anthrax blood ? To solve by Dr. Klein. 
this question the following experiments were made : — 

Sheep Nos. XI., XII., and XIII. were inoculated on October 14 with 
fresh blood of a mouse dead of anthrax for a few hours. They showed 
rise of temperature for the following three days, but always fed well and 
ruminated. They had quite recovered on October 18. 

On November 2 inoculated the same three sheep and a guinea-pig 
with spore-containing cultivation of bacillus anthracis ; the guinea-pig 
was dead after three days of typical anthrax. The sheep remained well. 

Thus we see that mouse^s anthrax blodd while affecting constifu- 
tUmaily the sheep did not produce fatal effect and at the same time 
furnished them with immunity/ against further inocukttian with virulent 
material. 

The experiments detailed in the preceding made it desirable to ascertain 
the precise manner in which Pasteur's '' vaccin " operated on the various 
animals. Since I have not been able to obtain by cultivation of the 
bacillus anthracis at 42M3^ C. as stated by Pasteur, a fluid that 
possesses the character of a vaccine, and since M. Pasteur has not 
published the details of the method by which he obtained his vaccine, 
and further, since several of his statements could not be substantiated, I 
began, not of course to doubt the accuracy of his account and result of 
vaccination with vaccin charbonneux of sheep and cattle in France and 
elsewhere, but to question his statement as to the universal applicability 
of his results, and as to the effects of his vaccine in protecting other 
animals. 

I proceed now to describe the experiments which I made with 
M. Pasteur's ''vaccin charbonneux," that is to say, cultivations of 
bacillus anthracis made in M. Pasteur's laboratory, and which cultures 
are said to have the power to affect the animals inoculated with them in 
a muiner that would make them only imperceptibly ill, but nevertheless, 
would give them immunity against further inoculations with any — the 
nK)8t virulent — anthrax materiaL As is well known, this "vaccin 
charbonneux " is manuBsictured in large quantities in the laboratory of 
M. Pasteur, and is sold by his agent, M. Boutroux, in Paris. It is sold for 
20 francs per two tubes "vaccin premier" and "vaccin deuxi^me," 
^M^h containing a clear fluid with a minute quantity of a powdery 
precipitate ; the fluid is said to be sufficient for the inoculation of 100 
sheep or 50 cattle. According to the printed directions, the premier 
^^cdn is inoculated first, after the lapse of about a fortnight the 
deuxieme vaccin is used, and then the animals are supposed to be 
immune against any further inoculation with anthrax. No constitutional 
disturbance is said to be observable in the animals during or after the 
Experiment. 

I obtained, through M. Boutroux, two lots of this " vaccin," each lot 
consisting of a tube of premier and deuxieme vaccin, and I at once 
started a series of experiments with it. 

From M. Pasteur's address before the International Medical Congress 
Mi London 1881, reprinted from the Transactions of the International 
Hedicid Congress Vol. I., and circulated at the instance of the Local 
Government Board, and from M. Pasteur's statements in other places, 

* These experiments were also made at mj suggestion bj Professor Boy and 
Mr.Batt 
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AFF.B.No.1. ^i^orjone had understood that this ^yacein charhonneax '' knows no 
^-^ ' differenoeof specieBy hieed, or coontry ; that it confers its safadarj powore 
rS2jifiS?\n on all alike. 

^i^g«teria; J now [»oceed to give here the detailB of mj experimental and the 
^ reader will be able to jndge for ImnBelf whether some limitataons to tine 
general belief are not required* 

JFtrst Lot. — On July 17, opened a tube of premier Tacdn, and 
inoculated with its fluid : — 

(a.) Two guinea-pigs. 

(4.) Two healthy sheep, Nos. XIV. and XV. 
(c.) Five mice. 

The animals showed no' change, except one mouse that was found 
dead on July 28 of anthrax. 

On July 29 opened a tube of deuxi^me yaccin and inoculated with 
it:— 

(a.) The two guinea-pigs as above, and 
(b,) The two sheep, Nos. XIV. and XV. 

The two guinea-pigs were dead on August 1 of typical anthrax. Tbe 
premier vaccin had not availed to save them from death by the deuxi^ 
vaccin. 

With blood of spleen of one of these guinea-pigs, inooolated the four 
mice (c) left of premier vaccin. 

These four mice were dead within 48 hours of typical anthrax, so 
that those which escaped death by the premier vaccin did not receiTe 
from it any inmiunity against the active material of anthrax. 

The two sheep showed slight rise in temperature but soon recovered. 

These two sheep were inoculated on August 6 with cultivations of 
bacillus anthracis grown at 42^ C. for about 21 days.* There were 
present in this culture large numbers of d^enerated bacillus threads, bot 
also some few good bacilli. 

[Inoculated at the same time with very minute quantity of it one 
gumea-pig. This guinea-pig showed on August 7 slight CBdema at seat 
of inoculation, but otherwise seemed all right. Inoculated it again with 
same materiaL It was dead with typical anthrax within 48 hoursi] 

The two sheep showed on August 7 rise of temperature, modi 
swelling and oedema about the place of inoculation. Next day, it^ 
August 8, they were found dead of typical anthrax. 

We see^ then, further that also sheep, although they were sligfatlj 
affected by the deaxi^me vaccin, succumbed to the inoculation with 
a culture grown at 42° C. ; that is to say, not only were they not made 
immune by the inoculation with Pasteur's two vaccines, but they were 
killed by a culture which, having been grown at 42^ C, ought, aooordiog 
to P^Mteur, to be ineffectual to kill an ordinary sheep not specially preptred 
by his vaccin charbonneux. 

This represents the first series of experiments undertaken to test 
Pasteur's general statements with reference to the vaccin charbonneoi* 

Second lot of the vaccin charbonneux. I then commenced experi* 
menting with this as follows : — 

Inoculated with fresh vaccin premier* :— 
(a.^ Nine guinea-pigs. 
(b.) Six mice. 

* It is very remarkable that those inoculated at the same time, the same plMCt 
in the same maoDer, with about the same quantity of ^redBeHy the asme maieM 
died at periods so very difierent 
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Of these mice five died of typical anthrax :— * » „ , 

. One after two days. AFr.B^No.1. 

One after Aree days. 2^£Sf\S' 

One after five days. sJjpSf^ 

Two after six days. ^ ^^ 

Of the gninea-pigs, six died after three days, the others remained 
unaffected. 

Opened fresh denxi^me Faccin and inoenkted with it :^- 

(o.) The three guinea-pigs left of premier vaccin. 

(b,) The one moose left of premier vacdn. 

(e.) Six fresh mice. 

(d^) Foor fresh guinea-pigs. 

Of these mice all died of typical anthrax. 

Of the guinea-pigs six died ; one of the fresh lot (d) remained un- 
affected for three weeks. 

This one guinea-pig was then inoculated with an artificial cultivation 
of bacillus anthrads ; it died of Epical anthrax after two days. 

Having thus tested the efficacy of the vaccin charbonnenx,* and 
having found it altogether different from what it was represented to he 
by M. Pasteur in his address to the International Medical Congress, I 
wished to ascertain what this vaccin charhonneux really contained. 
I therefore made the following experiments : — 

Immediately on opening of the premier vaccin charhonneux of the 
ffrst lot, I withdrew a small quantity and inoculated with a droplet of it 
(under the same safe conditions that I do successive inoculations of 
culture fluid) several test tubes with sterilized pork broth, and several 
' fUfiks with mixture of gelatine and pork broth, as used in my former 
experimeuts (see the Report for 1881). 

These test tubes and flasks were placed io an incubator, and some 
were kept at a temperature of 42° C, others at 82° C. 

[The vaccin premier was at the same time examined afVesh micro- 
Bcopically ; it contained very numerous minute bright particles that did 
not look unlike spores, but most of them were probably mineral 
particles.] 

All test tubes and flasks were found after 24 hours turbid and fnll of 
micrococci, in dumbbells and chains. A few days later there appeared 
in addition thin bacilli, which formed a thick scum on thd surface, here 
were al^ numerous spores in them. The bacilli did not look at all like 
anthrax bacilli. 

All test tubes (eight in number), and the flasks (three) showed the 
same appearances, and this of course proves undeniably that these 
orgaidbms that develq[>ed in them were introduced by the vaccin 
charhonneux, and not by accidental contamination. 

My inoculations were done after the same plan that I practised so 
often before, and that I described on p. 180 of the Reports of Medical 
Officer for 1881, so that I am quite confident that the above organisms 
in the cultivations were not introduced accidentally during the process 
of inoculation. So much for the purity of this vaccin charbonneox. 

By inoculating guinea-pigs vrith these cultures, absolute^ no effect 
was produced, nor were Uiese animals made hereby in any way immune 
against further inoculation with cultures of real anthrax bacillus. Of 
this I have convinced myself sufficiently to speak with absolute 
certainty. 

* I ttUl now (1SS8) possets the remainf of the Taecin charhonnenx employed in 
the aboTe experiments, and I use it with good results frhenerer I wish to produce 
&tal anthruL in rodents. 
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AFP. B. No. 1. 1 do not mean hereby to saj that the vaocin charbonneox did not 

OnBela^nof contain the baeillas antiiracis or its spores ; on the contraiy I knew bj 

VtMMig^cto experiment, t^., by the inoculation made with it in mice and guinea- 

^Sr. Klein. * pig^y ^^t this particular vaccine premier did contain them, for I killed 

several animals with it ; but what I mean to say is, that this vacdo 

charbonneux was contaminated to a large d^ree with mici*ococcus and 

another bacillus. 

Inoculated with Pasteur's deuxieme vaccin several test tubes with 
pork broth. 

After three days the surface was covered with a thick white scum of 
a thin bacillus, and bacillus threads, and in them numerous spores. 

Inoculated with a considerable quantity of these bacilli two guinea* 
pigs. 

They remained perfectly well. After one week inoculated them 
again with same material. 

They remained perfectly well. 

Inoculated them with a cultivation of bacillus anthracis. They were 
both dead of typical anthrax within three days. 

Inoculated with premier vaccin charbonneux of a second lot several 
test tubes of pork broth. 

After two days there was present on the surfEU^ a thick white scum 
of a thin bacillus and its threads, with many spores in th^m* 

Inoculated with considerable quantities of this growth two guinea- 
pigs. They remained perfectly welL Inoculated them after six dajs 
with a culture of bacillus anthracis kept growing at 42-43^ C. for 15 
days. This culture contained only degenerated threads of baciUus 
anthracis. This inoculation had absolutely no ill effect on the two 
animals. 

After three weeks inoculated them again with fresh culture of 
bacillus anthracis. They were both dead of typical anthrax within 
two days. Thus we see that neither the culture produced with 
M. Pasteur's vaccin charbonneux. nor a culture of bacillus anthracis 
produced after M. Pasteur, i.e., grown at 42-43°, had any protective 
influence on these animals, since they both promptly succumbed to an 
active culture of bacillus anthracis. 

These experiments sufficiently satisfied me that M. Pasteur's asser- 
tion, to the effect that a vaccin charbonneux gives again origin to s 
crop of the mitigated and modified bacillus anthracis, and that aninuds 
thus treated are protected against further attack by bacillus anthracis, 
is not borne out by actual observation. 

With regard to the scum- forming bacillus that appeared in the above 
cultivation, there is every a priori probability of its having no con- 
nexion whatever with the bacillus anthracis or its spores present in the 
vaocin charbonneux with which the cultivation had been iDOCulated. 
How can one for a moment suppose that the bacillus anthracis woold 
by a single transfer assume altogetiier so different morphological characters 
— greater thinness, formation of scum, &c. — and would at once lose all 
its physiological power ? Even Dr. Hans Buchner, who, as is well 
known, is very enthusiastic about the change of non-pathogenic into 
pathogenic bacillus, would consider such a sudden leap as evidence 
against the transformation. 

A question of importance that presented itself several times in the 
course of this inquiry was this : Is a cultivation in which in course of 
time the bacillus anthracis, at first forming a copious growth, degenerates 
and in which no spores had been formed, and further which cultivation 
loses as we know its power to infect with virulent anthrax animab 



Digitized by 



Google 



209 

when ioocalated, is such a cultivation, I saj, perfectly ineffective in afp. b. No. i. 

^ving the animals some sort of immunity against further inoculation onBeii^nor 

with virulent material ? The answer is simply, yes, it is perfectly ??***.*^«g^**^. 

inefiective. In several instances I have had guinea-pigs inoculated by^E?. Klein?*' 

repeatedly with cultures in which the threads of the bacillus anthracis 

had become degenerated, large numbers of their sheaths and large 

amount of granular matter being present, but no effect was produced. 

The animals were soon after (from several days to several weeks) 

inoculated witb fresh cultures of anthrax bacillus or with blood of an 

animal dead of anthrax, and invariably and promptly succumbed to fatal 

wtbrax. 

In my last Report I have described a peculiar »torula-like modification 
of the bacillus appearing in some of my cultures. I have been able to 
get copious growths of this torula-like modification by sowing bacillus 
anthracis of a culture on the mixture of gelatine and pork-broth used in 
former experiments and by keeping the tubes at the temperature of the 
room 15-16° centigrade. In the first few weeks there is a copious 
growth of the torn la-like cells and their chains, and these gradually 
change into the typical apparently smooth threads of the bacillus 
anthracis. I have experimented with this^torula-like variety and found it 
jnst as virulent as the ordinary bacillus anthracis to mice, guinea-pigs, 
and rabbits. 

The next question for which I sought an answer, and which, as will 
be seen, is one of great practical importance, was this : Knowing from 
cultivation experiments that bacillus anthracis when growing in the 
depth of a fluid is not capable of forming spores, and gradually under- 
goes degeneration, and knowing further, from the observations of Koch 
and from numerous observations of my own, that within an organ of the 
body of an animal dead of anthrax the bacillus anthracis is not capable 
of forming spores, what becomes of those multitudes of the bacillus 
anthracis that crowd the blood vessels in the different organs, notably 
the spleen, of an animal dead of anthrax ? A priori, I answered this 
cfnestion in this sense, that the bacilli undergo degeneration, just like 
those of an artificial cultivation in which they do not form spores. 
Numerous observations have taught me that this is actually the case, 
viz., that the baciUiy however numerous they are in an organ of an 
animal at the point of decUhy go on after death to degenerate till they 
hatfe altogether disappeared; and consequently the organs are perfectly 
harmless when this degeneration has become complete. 

The observations that I made with reference to this point are these : 
Examining sections of organs hardened, prepared, and stained with 
aniline dyes after the usual methods, it is found that however fresh the 
organs were, however soon after death they were obtained from the 
animal, or even if they were obtained from an animal suffering from 
^thrax killed some hours before it would have naturally died of the 
disease, there were found always some bacilli that showed longer or 
shorter places where the sheath (described and fig-ured in my previous 
Keport) was seen to be empty, not containing any protoplasm. This 
condition I have minutely described in my previous Report In well 
«Qd deeply-stained specimens this condition is very striking, since the 
P&rt of the bacillus where the faintly-stained transpareut sheath is empty 
<)f protoplasm, contrasts very markedly with that part where the sheath 
contains deeply-stained protoplasm. 

In some of these empty sheaths are some unstained or faintly-stained 
granular remnants, such as I described in my former Eeport in con* 
Qczion with degeneration of the cultivated bacillus. Such partly empty 

Be 6764. - j 
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AFP. B. No. I. 8l^^<^9 of bacilli I have seen in abandaace in the yetsels of the 

-^ organs of animals (sheep, guinea-pigs, rabbits, and white mice). I have 

pftb^icto before me sections through the liyer and spleen of a sheep that died, or 

8ep^ %^^* rather was killed in articulo mortb produced by inoculated anthrax ; the 

^ ' ^^' sections were made of the fresh orgaxis^and stained with Spiller's purple, 

and I also have specimens of blood of spleen prepared after the Weigeri- 

Xoch method ; in all these instances the number of bacilli with partially 

or totally empty sheaths was as great if not greater than those that were 

perfect. 

The same experience I have made with guinea-pig's blood. I have 
specimens of blood of spleen of a guinea-pig that died of inoculated 
anthrax ; the specimens were made a few hours after death, and the 
greater majority of the bacilli were partially or totally empty. 

Still more striking are these relations in blood taken fV'om the spleen 
of an animal dead 24 hours. I have specimens of blood of spleen ofs 
guinea-pig prepared by the Weigert-Koch method, 24 hours after the 
animal died of anthrax ; amongst a crowd of bacilli totally empty, or io 
which the sheath contained amorphous granular remnants of protoplasim 
there are seen only here and there some that contained unaltered proto- 
plasm. 

There appears to be no definite rule as regards time and progress of 
this degeneration, but it appears to be in a relation to the generil 
number of bacilli present, at least I have always observed that the 
greater the number of bacilli in the spleen in articulo mortis, the more 
of them have passed into a state of degeneration. 

I have studied this process of degeneration in the spleen of animsls 
dead of anthrax, guinea-pigs, rabbits, and mice, and I have invariably 
found that beginning with death, the proportionate number of degeoen- 
ting and degenerated bacilli rapidly increases. As a rule after a week 
it is difficult to find a perfect baciUus, although there are many in whidi 
here and there an elementary cell, «>., a cubical mass of protophism is 
still left in the sheath. It seems to me from a comparative study that 
the sheaths when empty do not persist for any length of time, but 
altogether disappear ; this is quite in harmony with the observations I 
made and described in my former Report with regard to the degeneration 
of the bacilli in artificial cultivations. 

With this process of degeneration of the bacilli in the blood and organs 
goes hand in hand the important fact of the gradual loss of infective 
power of the organs of an animal dead of anthrax. I have made a great 
many observations with reference to this point from its obviously great 
practical importance, and I have no doubt about the fact that the blood 
and organs kept in an animal dead of anthrax gradually lose thepover 
to communicate the disease by inoculation. 

This is in perfect harmony with the observations of Gerlach (We 
Blutsenche der Schafe, 1876), and Bollinger (Zur Pathol()gie i 
Milzbrandes), who found that putrefaction destroys the infectivity <rf 
the blood and organs of an animal dead of anthrax. 

The experiments that I made to establish this point were the 
following : — 

I buried in soft earth, about 1-3 feet deep, mice and guinea-pigs dead 
of anthrax soon after death, and unearthed them after various P^^ 
from 14 days down to five days ; took out the spleen and liver, min^ 
them both up finely, and mixed them with a few minims of Deotrai 
saline solution, and injected this entire material into the subcutaneous 
tissue of several guinea-pigs. Not in one instance did ] obtain death aner 
Buch injections. After a few weeks these guinea-pigs were again 
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^mbonhtbd wi& aetive cnllivfttioiiB of baeillos mrthrads, or*THih a trace . a». h^tntti. 
of bloodofaniminiiil recently dead of anthrax; in variablj death &cw] 0n».jrijjL. 
tjpical anthrax followed such inoculafeionB. These observations I hare PftibmD^to 
repeated over and oyer again, aiid always obtained the same reenlts, ^^^j 
namely, absolute lose of infective power of the organs of an animal dead 
of anthrax after having been bnried over five or more days. 

Microscopic examination proved, of course, the existence of ^tcrge 
nnmbers of moving badHi in the abdominal organs of snch ' anlmflte, 
bnt no bacilli that conld be identified as bacillns anthracis. 

I have also made comparative observations on the loss of infective 
power of the organs in animals dead of anthrax and left simply in the 
air. 

The result was the same in the case of animals buried, only this must 
be added, that if the animal had been cut open, the fluid of the cut 
or the opened body exposed to the air, I have found to retain its 
infective power for over a week or 10 days, and this is unquestionably 
owing to the production of epores in the bacillus anthracis; but the 
parenchymatous organs lose it in the same manner as those of the 
unopened animals. 

The loss of infective power of the organs depends on the rapidity with 
which putrefactive changes set in ; thus, for instance, while the liver 
and spleen are the first to lose this power, the kidney is later, and still 
later are the lungs. 

When in one set of experiments the spleen and liver of a. buried 
guinea-pig, that had died of anthrax, failed to infect, after five days 
burying, the kidney and lungs had still retained some active bacilli, 
since large quantities of these materials injected, produced death in half 
the number *bf animals inoculated. 

But it must be added here, that it is by no means the presence of 
putre&bctive bacteria and bacilli that produce this loss of infective 
power, since in this very instance of the kidney just mentioned, there 
were very few putrefactive organisms present, but the comparative 
weakening of infective power was due to degeneration in a very large 
measure of the bacillus anthracis. 

I have also tried to ascertain whether the bacilli in the lung of an 
animal dead of anthrax, and kept unopened in th6 air, retain their life. 
There being some amount of free air present in the lungs, and the capil- 
laries of the air vesicles like other capillaries containing the bacilli, I 
imagined that it was quite possible that these bacilli, owing to their 
proximity to air, might be capable of forming spores, and thus the lung 
might hereby be empowered to retain its infective power ; but observation 
did not bear this out ; the lung behaved in this respect like other organs. 
In the animals that I am speaking of here, and which died of anthrax 
(sheep, mice, guinea- pigs, and rabbits), there were no open wounds by 
which air might have had access to the bacilli in the vessels, and in 
consequence some parts of the body might have retained infective 
power. 

Of course from this are excepted the evacuations of such animal, like 
urine, muco-sanguineous discharges of throat and nose, for these spread 
on the ground and exposed to the air give a very excellent opportunity 
for the bacillus anthracis contained in them in large numbers to form 
spores, and thus permanently to retain its infective power. 

These relations have been minutely and admirably discussed by Koch 
in his paper, *' Aetiologie des Milzbrandes," Mittheil. aus dem Eais. 
Gesundheitsamte I., Berlin, 1881. 
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Aff. b. No. 1. From all this, it is quite dear that there is no reason to attrihote any 

On aoiatkm oT correctness to the statement of M. Pastear, viz., that in animals dead <^ 

ijJ^U^^v^ anthrax and baried, the bacillus anthrads retains infectiTe power for a 

by Dr. Klein. long time (several jears), that probably this prolonged infective power 

is due to the bacilli forming spores, and that these are brought up to 

the surfiice by earth-worms, and that hereby such fields become 

permanent locddties of infection, and animals grazing here are liable 

to be infected with anthrax. On the coutrarj, direct experiment proves 

that an animal dead of anthrax loses this infective power within a short 

space of time, — in the case of small animals like guinea-pigs and mice 

it is already lost in five days, — ^the bacilli undergoing degeneration, and 

are not capable of forming spores within the organs. 
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No. 2. 

Mehorakbum on lines of Besearoh concerning Infection and Ai>i>.B.No.i. 

Disinfection ; by J. Bubdon Sanderson, M.D., F.R.S. ^ int^ttion and 

Diginfection ; by 
, , Dr. Burdon 

Introduction. Sandenon. 

*' Uncleanliness/' said Mr. Simon, in his remarkable paper on '' Filth 
Diseases and their Prevention,** which serves as the introduction to his 
Sapplementary Report, published in 1874, ^must be reckoned as 
^ the deadliest of our present removeable causes of disease."* To 
counteract the hurtful influence of filth is the chief aim o£ the sanitary 
administrator. It is therefore desirable that he should possess '^ some 
'^ intelligent appreciation of the ways in which filth becomes 
** destructive." 

Mr. Simon proceeds to state, as the result of investigations whicn opinioii of Hr« 
were in 1874 comparatively recent, that the hurtfnlness of filth depends Sf^SSJ^^-j^ 
not on its ofFensiveness but on the existence in it of '^ morbific ferments," oaoM orihs 
which he identifies with contagia — •* matters which are not only not JjJ^"^"**' **' 
'* gaseous, but, on the contrary, seem to have their essence, or an in- 
^ separable part of it in certain solid elements which the microscope 
" discovers in them: in living organisms,* namely, which in their 
*^ largest sizes are but very minute microscopical objects ; and at their 
^ least sizes are probably unseen, even with the miscroscope : organisms 
** which in virtue of their vitality are indefinitely self-multiplying 
" within their respective spheres of operation, and which, therefore, 
'* as a contrast with common poisons can develop indefinitely large 
*' ulterior effects from first doses which are indefinitely small."t He hm olaaiiflcation 
then divides contagia into two classes, namely, (1) those of which of contagia. 
^ man's body is the sole birthplace," and which "we see in case after 
'* case multiplying their respective types with a successivity as definite and 
^' identical as that of the lughest orders of animal or vegetable life ;" 
^d (2) those which ** confess a birthplace exterior to man, a birthplace 
^ amid controllable conditions in the physical nature which is around 
^ us, a birthplace amid the common putrefactive changes of dead 
** organic matter." 

Both are held to have intimate relations with filth, and it is on this 
consideration that the force of the emphatic statement from which we 
started, lies. It is in ** filth " that the innate contagia find the con- 
ditions necessary for their continued life outside of the living body, — 
the extraneous ones, not only a soil but a cradle — not that the one more 
than the other can be stated in any exact sense to be the ofispring 
of filth, but that the morbific ferments of the one class are in relation 
wilth "filth" from the very moment of their origin; whereas those 
which originate in diseased tissue are brought into relation with their 
filth environment only after their escape from their birthplace. 

In the later paragraphs of the same paper the author discusses, with 
bis accustomed perspicuity and force of languagei the various means 
which the sanitary administrator has at his disposal for combating the 
particular evils which spring directly or indirectly from the disease 
producing faculty of filth. It is sufacient for my present purpose to His opinion as 
state that as regards those forms of external uncleanliness which are Jj^J^j^'lJi 
— . __^^___^^_^_^_______^___>__«_«__ diiinfection. 



♦ Supplementaiy Report, New Scries, No. II., page 7. 
t I.e. page 15. 
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SaiHleraon. 



Problem of 
disinfection, 



ap B N 2 *^® subjects of sewerage and scavenging, he attaches little value or 
'— L. * ' importance to any measures excepting those of destruction and removal 
DbiiSectloir;^ i^^ which last the prevention of accumulation is of course included), 
Dr. Bupdon ' and that among the expedients which are ordinarily included imder the 
term disinfection those only are regarded by him as valuable in which 
^' the operations are within well defined and narrow limits," admitting 
that '^ with well circumscribed matter to work upon and with chemical 
*^ action precisely adjusted to its task we can absolutely kill any given 
^^ oontagium." *^ In proportion as disinfection pretends to work on 
^^ indefinite quantities or in indefinite spaces it ceases to have practical 
** meaning." Hence the scope of disinfection seems to be pi-actically 
limited to the management of individual cases of infectious disease, 
and the end to be chiefly kept in view in using it, that of acting on the 
matters discharged by each patient, whether contained in his liquid or 
solid excreta, or suspended in the air, so as to prevent outward spreading 
of his infection. 

Entirely agreeing with all that has been quoted above as to the futility 
of general and house disinfection (meaning by the latter those ^ vague 
'^ chemical libations or powderings " which are habitually practised by 
sanitary inspectors in houses supposed to be infected), I venture to think 
that the destruction of solid and liquid excreta is not by any means all 
that can be accomplished by the application of chemical agent^^ for the 
prevention of infective dieeases. The innate no less than the extraneous 
oontagia have a life history which is made up of two states of existence 
alternating with or succeeding each other, one in which they vegetate 
more or less activity in the external environment, the other in which 
they have their abode in living blood or tissue, and there exeTciae their 
hurtful function. The problem of disinfection relates as closely 
to the latter as to the former of these states, hence the difficultiee 
which render it so difficult to deal in any effectual way with contagia 
when out of relation with the living organism ought not to <£»- 
courage us from attacking them either during their (levelopment 
within the organism or as they are entering or leaving it. After we 
have eliminated from our problem the futilities of house, streety aud 
other kinds of external disinfection, there are still several important 
objects to be aimed at in addition to the destruction of the con taenia con- 
tained in the solid and liquid discharges from the sick man's body. Af 
regards excreta, the particulate contagia which, whether derived firoai 
respiration or not, escape by the air, are at least as potent for evil as 
those which are thrown off by the bowels or kidneys, although the 
evidence we as yet possess in respect of particular infectious disea*** 
that such contagious particles are discharged into the atmosphen) i^ 
scanty. But even the little knowledge we possess admits of sufficiently 
important practical application to encourage us to seek to extend it A^ 
regards pulmonary tuberculosis the striking facts which have been lately 
observed as to the tuberculization of animals in rooms inhabited by con- 
sumptive persons, have suggested the possibility of danger aribing from 
the collection of such persons in numbers under one roof in consumptive 
hospitals ; while, as regards small-pox, the experience of Mr, Power on 
the prevalence of that disease in the neighbourhood of the Fulham Asyluffl 
have given occasion for seriously considering whether wards for the 
reception of variolous patients could not be so constructed as to insure tfc« 
destruction of all living particles di^^cliaiged from the bodies i»f tlie -iick 
into the atmosphere. 

The question, how to act effectually on contagia as they are entering 
the body so as to render them harmless, differs from the preceding JO 
this respect, that, with the exception of the application of heat, the 
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means used mast not be destructive but exclusively of such a nature that app. b. No. 2. 
thej can without prejudice to the human organism, be mixed with the . r^Ln 
life-maintaining tide of food and air. This consideration leads us at Diifaf^on ;*^ 
once and without anj difficulty to a practical view of the aims we £ji^!}lj^" 
ought to place before us in this branch of the art of disinfection, 
and renders it possible to state veiy definitely in what dhection present 
knowledge can be applied, and how to seek for an extension of it. It practioJ tims of 
is clearly possible to place before oneself two purposes in the d»«infe«tJ<«» 
application of disinfectants in the way above indicated. We may either 
have in view a direct action of the disinfectant on the contagia con- 
tained in the material with which it is mixed, of such a nature as to 
render them innocuous, or the arrest or inhibition of their morbific 
action within the body. The occasions which justify the first of these 
motives are of rare and exceptional occurrence, for in general, common 
sense would prescribe not the disinfection, but the avoidance of food, 
air, or water known to contain contagium. In certain circumstances, 
however (as was so lamentably the case in the recent campaign in 
Bgj'pt), the consumption of contaminated water may be unavoidable, so 
that a knowledge of a means of rendering such water harmless might be 
of inestimable value. Similarly in the much more frequently occurring 
case in which persons in attendance on the sick are exposed to the risk 
of infection through the air, the discovery of an agent capable of 
counteracting the infective action of such air would be of incalculable 
service to mankind. Such a discovery is however scarcely likely to be 
made until better knowledge is attained as to the arrest and inhibition 
of contagious action within the body. 

At present our knowledge of the colytic action of chemical agents 
within the organism is very scanty. There is, so far as I know, no 
instance in which the contagium of any disease communicable from 
person to person, or from animal to animal can, after its introduction 
into the organism, be controlled or inhibited in its morbific action by 
introducing along with it an antagonistic drug. We can oppose the 
development of malarious fever by the exhibition of quinine, or that of 
rheamatic fever by administering salicylic acid, but we cannot prevent 
a person who has taken the variolous poison or that of rabies, from 
getting sraall-pox or hydrophobia. The knowledge which as yet exists 
on the action of contagia, and particularly of what constitute the specific 
differences between them, is as yet so incomplete that it is impossible to 
SBj whether the discovery of specific colytics is likely to be realised or 
not. Hitherto no attempt has been made to seek for such agents, but 
now the time seems to have arrived for initiating researches in this 
direction. There are at least some diseases in which the first beginnings 
of morbific action can be scrutinised, and the mechanism of infection 
traced with sufficient exactitude for the purpose. However great the 
difficulty may be, and however slight the chance of complete success, 
the task is one which those who have the guidance of sanitary adminis- 
tration cannot escape from ; the obligation rests on the consideration 
that every member of the community is exposed to the attacks of 
those hidden enemies which we have been discussing under the term 
contagia. Perhaps the most important lesson which has been learnt as 
to the nature of these enemies from the researches of the last few years 
is that which is expressed in the word " specificity," meaning thereby 
that each particular kind of contagium has a power peculiar to itself 
of producing a particular modification of the chemical processes which 
constitute the hfe of the organism it attacks. 

The first aim of preventive medicine is, without doubt, to understand 
these specific modifications, the second, to learn how to control them* 
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Arr. B. No. 2. 

On Infection and 
D'lMinfootion ; by 
Dr. Burdon 
Sanderson. 

The want of 
sutncient know- 
ledKOofthe 
intim»te nature 
of conta^nadoes 
not neoesaarily 
involve the 
futility of the 
invesuffation of 
lUsinfectantB. 



Those researches 
are at present 
most promising 
which aim at the 
discovery (l) of 
improved 
methods of 
detecting con- 
tagia and (2) of 
chemical sigents 
possessed of 
^'olytic action. 



Method of "cul- 
tivation." 



But in entering on the latter before we have accomplished the former 
of these aims, in seeking for the antidote before wo know the nature of 
the poison, we are not only obeying an instinctive practical impulse, 
but are acting consistently vdth the principles of scientific investigation. 
In contagium we have to do, not with a lifeless substance, but with a 
living action by the exercise of which other living actions — those 
namely of our own bodies or the bodies of animals — are disturbed or 
disordered. Hence, even if our aim be resti'icted to the purely scientific 
one of finding out the nature of the action in question, we cannot work 
for this end more effectually than by attempting to discover how it may 
be antagonised. The search for specific disinfectants or colytics is cue 
to which we are alike compelled by considerations of utility and attracted 
by the thirst for knowledge. 

The considerations embodied in the preceding paragraphs appear to 
me to indicate the directions in which it is chiefly desirably that further 
investigations should be made with the view of acquiring a bettter and 
more practical knowledge of the art of disinfection. These are (1), iht 
disinfection of liquid and solid excreta, and of clothing ; (2), the disin- 
fection of the air ; (3), the detection of contagia in food, air, or water, 
which is about to enter the organism ; and (4), the use of colytic agents 
with a view to the inhibition of infective action within the Uving 
body. 

In the present paper I defer the discussion of the first two of the<e 
four headings, not because they can be regarded as of little importance, 
but because there is little hope of further advance until a better know- 
ledge is forthcoming with reference to (3) and (4). In this connexion 
it may be well to note, with reference to the disinfection of air, that 
although it is well known that small quantities of air can be acted upon 
by heat in such a way as to deprive them entirely of whatever organised 
and consequently of whatever contagious particles they may contain, 
no experiments have as yet been made as to the destructive disinfection 
of large quantities, to the importance of which with special reference 
to the prevention of the spread of small-pox, I have cdready adverted. 
With reference to the other two subjects, namely, the detection of con- 
tagia in food, air, and water, and the problem of physiolugical or coljt^ 
disinfection, I propose now to state the considerations which seem io 
me to be of most value as guides in future iuvobtigations. 

In selecting methods for the detection of morbific ferments, we accept 
the definition of such ferments quoted above from Mr. Simon, taking «^ 
our point of departure the proposition that '^ they have their essence or 
*' an inseparable part of it in certain solid elements which the micro- 
*^ scope discovers in them, and that these elements are living oiganisms." 
Whether, therefore, our modes of study be chemical or microscopicalf 
they must be directed in the first instance to obtaining evidence m the 
presence of such organisms. The first question to be settled is whether 
microphytes are present at all; the second what are their kinds. 
The method of determining the first question is simple. It was indi- 
cated in my Report on the "Origin of bacteria" published in 1871. I^ 
is based on the now familiar experiment of impregnating a suitable 
sterilised soil (called a cultivating material) with a single drop of the 
water in question. If the seed thus sown germinates, the fact afford; 
evidence that the particular drop and by inference every other drop 
contains germs. 

In the attempt to pass from this first question to the second a b(^ 
difficulty was at once encountered in the fact that all variedes i^ "^f^ 
when tested by it were found to be alike contaminated, and contained 
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microphytes potentially or actually. In other words the propriety of App. b. No. 2. 

determining the existence and multiplication of microphytes by iutro- On infection and 

dnction into an otherwise sterile soil, was found to be so universal that Sjf^BSrtUm ' ^' 

it coald not be used as a means of comparison or discrimination. Nor Sanderson. 

has the progress which has been made during the last ten years in 

associating certain apparently specific forms, when met with in the 

diseased living body, with particular pathological processes (such as 

those of anthrax, of leprosy or of tuberculosis) as yet made it possible to 

recognise these very forms as they occur in drinking water or in any 

other ordinary soil. 

Very recently however a method of cultivation has been initiated Detection and 
• -rx^ A "^ o '^i- !_• i_ i» • ^ dwcnmination ot 

by Dr. Angus bmith which oners a more encouraging prospect, contagious 

Applying certain indications afforded by the discoveries of Dr. Koch ^ojophytesin 
in another field of experiment to the cultivation of the microphytes of 
water, Dr. Smith has been able to show that by his method, — which 
gives, as mine did, an almost invariably affirmative answer to the 
question whether microphytes in ordinary water are present or not, — 
the cix>ps which result from sowing these microphytes differ according 
to their sources. The results which he has already arrived at encourage 
the hope that by the use of similar or of more improved experimenUd 
arrangements in combination with the systematic study of the morpho- 
logical development of his organisms for his preliminary separation or 
sorting of which he has given those first indications, it may become 
much more possible than it has been hitheito to discriminate microphytes 
by their objective moiphological characters. [Keport for 1882, page 60, 
of Inspector under Riv. Poll. Prev. Act.] 

Although in the examination of water with reference to its possibly Knowledge of 
morbific qualities, the first place must be given to the detection and dis- ™^^^ 
crimination of its microphytes, the morphological study of these water can only 
organisms by the methiKl of cultivation is not likely to yield results of tSJ^^^SSe* 
value unles:^ it is carried on with regard to the physical and chemical of inrestigation. 
conditions on which these organisms depend for their existence. A 
foundation for knowledge of this condition is afforded, as regards drinking 
water, by the ultimate analysis of the organised matter which it contains. 
But, however indispensable this information may be, it is by itself 
unavailable for the solution of the questions we have to answer. It does 
not even help us to discriminate between living and non-living, much 
leds between active and inert, between hurtful and innocuous. The only 
chemical methods which are calculated to aid in this discrimination are 
such as are based on the observation of the properties which microphytes 
possess by virtue of their vitality ; and, inasmuch as their vital activity 
is twofold, relating on the one hand to their evolution or development as 
organisms, on the other to the chemical changes which constitute their 
life, it is equally clear that (just as was shown to be the case as regards 
the microscopical ones) the methods used must relate not to the statical 
facts brought out by a single chemical analysis, but to the dynamical, 
».c., vital facts which are to be learned by the investigation of continuous 
physiological processes. 

The physiologist habitually gauges the vital activities of organisms 
by the determination of the ultimate products of their vital metabolism, 
in other words, by determining the chemical changes which go on con- 
tinuously between them and their environment. And the general result 
of such inquiries is that these changes are in so far characteristic that 
for each kind of organism there is a constant ratio between its external 
chemical relations and its weight. So little has been hitherto done in 
this direction, as regards the microphytes of water, that it is impossible 
to illustrate the indications I have given practically, and it would be 
premature to attempt to define the methods by which they might be j 
carried into effect. My object is answered if I have shown that, in thP^^l^ 
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Is it possible to 
inhibit the 
action of con- 
tfl«ia after they 
have entered the 
human or animal 
organism. 



app. b. Ka s. examination of water for the purposes of public health it is desirible to 

On infe^on and *^^ ^ ^^® approved methods of quantitative analysis a much more oom- 

Disinfcction; by plete and systematic examination of its biological properties) than hm 

^n^fwnT hitherto been attempted — an examination which, taking its point of 

departure from the qualitative sorting of its microphytes (account being 

of course taken only of those closely relative to the microphytes of oon* 

tagium) should aim at acquiring knowledge as to the morphological 

development of each species, and second as to its external chemical 

relations with its environment. 

All that has been said above as to the detection and discriminatioQ of 
microphytes in water is directly applicable to the question of the inves- 
tigation of air ; first, because there is reason to believe that air-micro- 
phytes inhabit the water particles suspended in it ; and, secondly, because 
the only way of carrying out the examinations is bv collecting its 
particles in water. 

The search for microphytes in air and water is useful only in so far as it 
serves to guide us in the exclusion of infective material from the human 
organism. After destruction, exclusion is, without doubt, our primary 
duty in relation to contagia ; whatever means are efiectual for either of 
these ends, we are bound to apply as if we had no other resource. But 
inasmuch as however perfect our exclusive measures may be, contagia 
will still find their way into the human organism, the quesdou 
whether or not it is possible to inhibit their action after they hare bo 
entered in spite of our exclusive prophylaxis, comes to be of very great 
importance. 

In relation to this part of the problem of disinfection the disadvantage 
arising from want of knowledge presses upon us even more than before* 
The information we at present possess amounts to little more than this, 
that all contagia owe their power to their continued chemical action on 
the living substance of the organism they attack, that this action is io 
the chemical sense a fermentation, i.e., analogous to the cbemical changes 
produced outside of the living body by the bodies called fermenta on 
the substance which each ferment is capable of modifying, and that in 
their action they more closely resemble those particular ferments which 
are produced by the ubiquitous organisms referred to above as common 
microphytes than any others. This resemblance consists, first, in their 
being able to produce that particular disturbance of the functions of the 
human or animal body, attended by diminished chemical stability of its 
substance and increased temperature which we call fever ; secondiv, 
on their being able to act locally, so as to induce disintegration or inflam- 
mation of tissue, wherever they are actually present ; and, lastly, in 
their tendency to determine their own activity after the lapse of a 
limited period of active existence. 

These properties which the specific contagia possess in common witli 
the septic are, however, manifested by them with the greatest possible 
diversity, both as regards the relative intensity of the local and geuenil 
effects, and more particularly as to the order of time in which these 
succeed each other. For whereas the symptoms of septic infection 
follow immediately on the invasion of the septic poison, and as ra|)idlf 
subside, the specific poison waits until a definite period (of incubation) 
has lapsed, and retains its hold on the infected organism for a period 
equally definite ; the duration both of the initial delay and of the pati)<>- 
logical disturbance which follows it being in geneml characteri«uc of 
the particular species. 

I have thus briefly adverted to these analogies and differences between 
common and specific infection, because they require to be considered in 
relation to the practical question we have before us. Agencies which 
are antagonistic to septic infection at and after its penetration into the 
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hnnmn or aninuil organUms, are known, however little maj be known of app.b. yo>». 

thewajin which they act. Is there sufficient reason for hopins that On infection ftnd 

simiUir agencies might by investigation be discovered with relation to SJf*Burdo" ' ^^ 

specific cont«gia ? The answer to be given to this question depends on Sanderson. 

onr estimate of the significance of the difiereoces and resemblances 

above enamera>>ed, and others of a similar nature. The most note- 

worthj of these differences is this, that the microphytes of the specific 

contagia in contrast to those of sepsis are of necessi^ adapted to a life 

inside the affected organism, an adaptation which in the case of the 

acute infections (as is strikingly seen in the relapsing fever) ceases after 

& limited time. Obviously tins cessation must be due to the coming 

into existence of antagonistic conditions not before present. If it 

wtece possible to determine in what these consist, soch knowledge might 

be expected to afford ns the key to their inhibition. 

Thexe are clearly two ways in which we might hope to attain such Spontaneous 
knowledge. We might hope to arrive at it by fortunate experience, as the^m^d***'* °^ 
men are supposed to have learnt the virtues of Jesuits* bark as an piwewinacnte 
antidote to malaria, or by the ordinary method of investigations of disease^"^ 
nature ; that which consists in first defining the possible relationships of JJtionon wWch 
the unknown to the known, and then determining the value and reality it depends, 
of these relationships, discriminating between the true and the falae^ 
between the essential and the acccidental by experiment. 

In the successive evolution of contagia it can.scai'cely, I think, be 
donbted that the septic infection which is dependent on conditions 
which are relatively so simple must have preceded the rest in time, in 
other words, that aU contagious microphytes are related by descent to 
the "common microphyte" of sepsis, and consequently that whatever 
properties belong to ^e parent are likely to be represented, more or less 
nu)dified, in those of the successors. If, for example, it can be certainly 
stated that the instrument or agent by which the septic microphyte pro- 
duces its toxical effect is a ferment in the chemical sense, we are justified 
in assuming that the morbific action of the microphyte of small-pox is oi 
the same nature ; and it' it can be shown that the septic fermentation is 
necessarily brought to an end by the development of an antagonistic 
chemical action, there is at least ground for the surmise that the mecha- 
nism by which the variolous fermentation brings itself to an end may be 
of the same nature, and consequently within reach of investigation. 

Recent researches relating to the chemical characters and products of 
the septic decomposition of proteids have shown that the development 
of microphytes in an albuminous fluid undergoing sepsis at a favourable 
temperature is a terminable process, reaching its greatest activity a few 
days after the impregnation of the liquid with septic ferment ; and that 
it is during this period of active vegetation that the liquid acquires its 
greatest toxical activity. After the culmination of the process the 
organisms cease to multiply and eventually die. As this takes place 
long before the whole of the proteid material is used up it cannot be 
attributed to want of nutriment, and there is good reason for regarding 
it as the result of the coming into existence of chemical bodies in the 
hquid, as the result of the breaking up of the proteid molecule, which 
possess the power of arresting the growth of ferment organisms. §p£***?®°^ 
The bodies in question belong to the aromatic group, and are repre- the septic 
^wited at an early stage in the septic process by acids of the acetic SJ^JJ'of the 
«^es in which an atom of hydrogen is i-eplaced (as in phenyl-acetic arotnatic pro-, 
*nd phenyl-propionic acids) by an aromatic group. The latter fn^J^^^e 
of these has been found by experiment to be destructive of the vitality develonment of 
of microphytes in a degree which is 20 times greater than that ^^^^ y*®** 
h) which carbolic acid acts, and is such as to bring it into equality in this 
*^^ct with the most powerful antiseptics known. Under conditions of> j 
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App. b. No. 2. sepsis slightly diiferent other analogous series of aromatic compoands 
On Infection and are produced which have not yet been subjected to physiological inves- 
gi;|taredtton,bytiCTtion. 

8iinder»on. Of late years physiologists have become familiar with the fact that 

chemical bodies belonging to the aromatic group, some of which are 
specifically identical with the aromatic products of sepsis, take part in 
the normal exchange of material of the living human or animal body. 
Their appearance in the urine in unnaturally large amount, when, as in 
cases of ileus, septic products are absorbed from the accumulated in- 
testinal contents, indicates their relation to sepsis, and affords ground 
for the inference that they normally come into existence as prodacts of a 
similar disintegration of the proteid molecule. That this is so is con- 
firmed by the observation that the proteid disintegration of tissue which 
takes place in the animal body, in poisoning by phosphorus, occasions a 
prevalence of aromatic bodies, as indicated by the discharge of phenyl 
compounds by the kidneys, similar to that determined by the absorption 
of septic products. 

The property which so many of the aromatic bodies possess of 
arresting the vitality of ferment organisms must for the present be 
regarded as purely organoleptic, for we can only define it by reference to 
the particular effects which the bodies in question produce on particular 
kinds of living protoplasm. Their production as fruits of the operation 
of the very life which, from the moment of their constitution they tend 
to annihilate, may be satisfactorily explained on the hypothesis that an 
aromatic remainder takes part in the constitution of the proteid molecule, 
and consequently that aromatic bodies are to be looked for among the 
products of its disintegration. But in biology we do not content our* 
selves with the discovery of the causal relation between a &ct and its 
antecedents, but look for a complete solidarity between all the phenomena 
of a living organism, whether successive or coUateral, a relation of such 
a nature as to strengthen its capacity of continued well being, and to 
furnish it with the means of struggling against hostile agencies. 

All questions relating to the forms and even to the mechanical 
functions of animal and plant life, are regarded by naturalists habitually 
and without hesitation from this point of view, but its application to 
chemico-vital processes is much less iJEimiliar. There is, however, no 
intelligible reason why we should not take the same view of these that we 
do of the others. There is no reason why we should not admit that the 
existence in the animal body of a particular group of chemical com- 
pounds, endowed with a property which is clearly useful, as well as the 
metabolic process of which these are the products, is one of those " aD 
things " which no less the form and the structure of the body and its 
parts work together for the good of the whole. 

The purpose which I have in view in this application of the doctrine 
of evolution to pathology is that it may serve as an indication of the line 
of inquiry which it is our duty to follow in relation to it in order to 
eventually acquire that knowledge of its nature and mode of action, which 
will enable us to encounter it on its own ground ; for this end two things 
are necessary. We should in the first place aim at substituting for the 
vague notions we at present possess of the action and counter-action ol* 
septic ferments and their antagonists when opposed to eacli other in 
presence of the living protoplasm of the human body, exact knowledge 
based on experiment and clibical observation, and, secondly, we shonld} 
employing the same methods, endeavour to extend that Knowledge to 
the specific contagia, with a view to the eventual discovery of specific 
antagonists to them. 
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1 . — Introduction. 

The principal object of the first part of the following inquiries has 
been the elucidation of the nature of those phosphorised substances of 
which I had given a preliminary notice in my research of 1874, under 
the name of amidomyelim, I have for the purposes of the present 
research isolated and analysed two representatives of this remarkable 
dass of bodies, one amidami/elin, which completely bore out the theory 
of the composition which I had assigned to certain compounds of brain 
educta with platinum and cadmium chloride ; another spMnaomyeUn^ 
which was found to be almost identical with the apomyelin of my first 
research, and to be, not as I had at first surmised, a product, but a 
genuine educt and immediate principle of the brain. I shall show that 
this latter body, sphingomyelin, differs in chemical constitution from the 
other phosphorised matters as hitherto formulated in this, that it does 
not contain any glycerol, and does therefore not yield, on chemolysis, any 
glycero-phosphoric acid, but phosphoric acid without any attached 
organic radicle. This afforded a new insight into the chemical constitu- 
tion of the phosphorised substances altogether, and I have therefore sub- 
jected their theory to a revision. According to the results of this 
revision the phosphorised substances are not glycerides at all, as com- 
monly defined, and have nothing in common with fats, considered as 
glycerides, except that some of them contain certain fatty acids also 
present in fats, while they differ widely from fats in chemical and 
physical properties. In accordance with this new knowledge I have 
termed the phosphorised substances phosphatides, that is to say, sub* 
stances which are similar to (but not by any means identical with) 
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app. b. No. 3. pbosp^ates. I shall show that there are present in the brain and other 
— • protoplastic centres bodies which contain the phosphorised radicle twice, 

wSohesSr *°<^ ^fty therefore be described as diphosphatideSy the immediate 
^eC^HMOftl principal representative of this class contains about seven per cent, of 
the Brafa r by phosphorus. I shall further show that the new information confirms all 
Dr. Thudichum. J i^jve said formerly as regards kephalin, myelin, paramjelin, lecithin, 
and their congeners. 

As sphingomyelin on chemolysis yielded its phosphorus in the fonn 
of phosphoric acid only, I expltuned it to be a phosphoric acid 

fHO 

OP<HO 

[HO 

in which three radicles of HO had been exchanged for three more com- 
pound radicles. These radicles were found by chemolysis to be, firstly, a 
fatty acid, €18^3^02, bein^ the third isomer of stearic acid, gphingo- 
stearic acid, fusing at 57% therefore at almost the same interval below, 
as the second isomer of stearic acid, namely, neurostearic acid (fusing 
point 84°) fuses above the fusing point of ordinary stearic acid, which 
latter melts at 69°'5 ; secondly, an alcohol of the empirical fonntib 
CgHigO, or C18H9QO2, which on the supposition that the latter formula 
expressed its atomic weight would be the fourth isomer of stearic acid; 
thirdly, an alkaloid closely resembling the sphingosin of the cerebroside«, 
C17H35NO2, but showing a little more carbon and hydi*ogen, so aa to 
answer to the formula CaoH^iNOj ; fourthly, to these groups a molede 
of neurin, C'sH^gNO, was yet attached. Thus'from its chemolysis we are 
able to attribute to springomyelin three somewhat different fDrmdl» of 
constitution, in each of which three terms are certain, while of the 
remaining two terms one is certain as regards its percentic composition, 
but uncertain as regards its atomic weight, while the other, namelj, Ae 
second nitrogeniseJ radicle, is not yet sufficiently well defined to afford 
much aid to synthetical calculations. The three different formulss of 
sphingomyelin are condensedly expressed in the following : — 

fCeHiyO orCisHasOa 
OP J C20H40O2N or CiyHj^OgN 

^CsHigON orCfiH^N 

The smallest formula gives a total of C62Ui(j4N2p07, while <he 
largest leads to a formuk with C^i, but all empirical formulae for 
sphingomyelin which we shall have to consider below, lead to the 
necessity of assuming the presence in the free body of a few molecles 
of water, which are not accounted for by the sum of the products of 
the chemical cleavage. Now it is certain that the smallest formub ji^ 
given, and which is almost identical with the formula for apomyeKn 
formerly given, is only a type, and that there are varieties in which 
either the alkaloid or the fatty acid or the alcohol differ from those 
just formulated, probably by — + CH2, or — -f nCHj, the variation of 
the n not amounting, on the widest supposition, to more than nine, as 
above indicated. This is exactly the extent of the variation between 
the two formulae of sphingol as above described ; and if we consider that 
the increase in CH2 of the alkaloid obtained by chemolysis beyond the 
quantities demanded by the formula of sphingosin, may be due to the 
admixture of a small quantity of a body being a compound of sphingol, 
CigHjeOj and sphingosin, CiyHogNOa, total, CagH^ NO^+HjO, tb«» 
we cannot doubt that the limits oterror are confined between very amail 
dimensions. 
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• The typical sphinsomjelin crystallises well Id microscopical plates, app. b. Na. s. 
combines with cadmium chloride in two ratios, the compounds being purtheTie- 
crystalline, and gives up one nitrogenised radicle on limited chemolysis, Bearcheson 
namely, the loosely bound neurin, C5H13NO, leaving an acid which ^nSStionof 
contains aU the phosphorus of the sphingomyelin together with half ^S?*S*hum 
the original nitrogen, and in which, therefore, N : P=l : 1. The formula ^' 
of the acid derived from the €53 sphingomyeUn is C49H95NPO12. 

Ot amidomyelin^ the immediate principle of which I had theoretically 
established the existence in the brain on the basis of many analyses of 
precipitates obtained from brain extracts by cadmium and platinum 
chloride, 1 have now practically proved the individuality by direct isola- 
tion and analysis. But I have not had either material or time to 
ascertain anything about its constitution by chemolysis of the pure sub- 
stance. Tfa^re are, however, some data available for a pi-eliminary view 
of this point in a research on the chemolytic products of a cadmium- 
precipitate, which in the relative research I have described as the 
principal cadmium salt. 

Amidomyelin is analogous to sphingomyelin and apomyelin in this, 
that it contains two atoms of nitrogen upon one of phosphorus ; these 
two atoms of nitrogen are disposed in two different radicles, and influence 
the character of the compound, so that it presents itself as a diacidic 
base, or a dipolar alkaloid. In the latter quality it combines with 
cadmium chloride in two ratios, the fully saturated compound of the 
formula C44Hj^N2POio (CdCl2)2, requiring 30-37 % CdClg, and 
actually yielding to analysis 29*41**/ . 

The diamidated phosphatides yield hydrochlorates which crystallise 
from anhydrous solvents in the presence of excess of acid in exquisite 
form and purity, but they are not stable in the presence of watery 
reagents, and yield hydrochloric acid to solvents at eYerj recrystallisa- 
tion, so as to become almost free from the acid by mere repetition of 
this process. When the hydrochlorates are produced from the cadmium 
salts, they are of course mixed with double the quantity of hydrochloric 
acid necessary for neutral salts, and at this point great care is required 
so to manage the necessary warming of the miirture that the salt may 
be formed without any very great part of it being chemolysed under the 
influence of the redundant hydrochloric acid. 

Of the monoamidated phosphatides I have subjected to special study 
paramyelifiy already described in my first research, and lecithin as 
defined by its discoverer Gobley and by St reck er. Of pararayelin I 
have abundantly established the individuality, but I regret that time did 
not allow me to study its constitution by the analytical process of 
chemolysis. On lecithin I have instituted a great number of experi- 
ments, with the special object of isolating it as a pure principle. As 
the result of these operations I am enabled to state that no inquirer 
before me has isolated lecithin as a pure principle and preparation, and 
that I was absolutely correct when I stated in my first r^earch that I 
had not th^ actually but only virtually proved the presence of lecithin 
in the brain. 

The di phosphatide to which I have already alluded, in which 
N : P=2 : 2, and to which I have given the name of Assuring has, in 
its platinum-chloride compound, the formula C4qH9^N2P209. It is at 
present the most phosphorised body of this class known, while one of 
the least phosphorised, relatively to the nitrogen, is a phosphatide 
educed from the bile as a crystallised platinum-chloride salt in which 
N : P=:4 : 1, and which has a formula by which it is characterised as a 
, tetra-polar alkaloid, the four basic poles corresponding to the four nitro- 
genised radicles with which the body is endowed. 
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app. b. No. 3. It is probable thftt the braio contains a phosphatide ^^yrom nitrogen, 
FurtherRe- ^ have isolated and analysed such a principle, but it has to be proved to 
searches on be an educt. 

ConstiSttion of Thus I have shown that the phosphorised educts of the brain are a 
]?* Th^* h^ class of bodies with numerous genera, each genus having again varieties, 
that they are of greatly varying chemical constitution and function, and 
that they are so distributed as to show that they are specifically con- 
cerned in the most intimate parts and processes of protoplasmic life. 

Although much work has been done regarding the cerebrasides, par- 
ticularly hsrtisin^ and although its knowledge has been greatly advanced 
by the discovery of processes for its separation from sphingomyelin, 
and more particularly from a body hitherto unknown, and to which I 
attribute the name of krinosin^ yet the circumstances will not allow me 
to finally fix by chemolysis its rational constitution in the same manner 
as this has been done for phrenosin. 

The cerebrinacides, or cerebrin-like bodies which combine with lead, 
and of which I described some in my last report, have not been treated 
any further. They will yet require long and important researches, not 
only because they are numerous, but more particularly because they 
occur mixed with a class of sulphurised bodies hitherto unknown, and 
of which I gave a preliminary sketch in ray last report. 

I have discovered an entirely new series of bodies, which are so con- 
stituted and exhibit such properties that they may perhaps be described 
as nitrogenised fats. Of these the first is breyenin (from the low 
German " bregen " head or brain), which is easily soluble in cold ether, 
crystallises, and has the formula C40H81NO5. The second one is 
krinosin (from the Greek word for hair, the wavy crystals resembling a 
mass of tangled long hair), CsgHygNOs, insoluble in cold, easily soluble 
in boiling ether. 

Besides what I have stated in the foregoing, I possess a good number 
of aper9U8, all supported by chemical preparations, indicating further 
discoveries ; the new bodies are easily distinguished by their properties 
from known bodies, but their exact definition has to be accomplished by 
further inquiry. 

By my researches the brain is shown to be the most diversified 
chemical laboratory of the animal body ; by my researches it is shown 
that all other organs, even when the results of their chemical action are 
added to them, are relatively much more simple and very much leds 
specific in their chemical constitution than the organs producing and 
conducting nerve power. 

(2.) Lecithin, Hypothetical and Ekal. 

Lecithin was first recognised as the principal ingredient of the 
so-called " viscous matter " from the yelks of hen's eggs by Gobley*. 
This inquirer subsequently found the same matter in the bmins of 
animals and human beings, and said that it was characterised by always 
yielding on chemolysis by mineral acids or alkalies with the greatest 
£Btcility oleic, margaric, and glycero-phosphoric acid. He knew that it 
contamed nitrogen, but was unable to ascertain the form which it 
assumed under the influence of the chemoly tic process. 

In the researches which were published during a dozen or more 
years following the last publication of Gobley lecithin was never men- 
tioned until Diakonowt applied the name to a substance which be had 

* See a Complete Abstract of Gobley'« Researches in "Reportt,** etc., Xew 
Series, No. UI., 1873, p. 224. 

t See Abstract in *' Reports " just quoted, p. 242. 
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isolated from cow's brain, and to which he attributed the formuk app.b.No.s. 
C^HjqNFO^ -f aq. It yielded gljcerophosphoric acid, but instead of purtheTie- 
the two fetty acids signalised by Gobley, namely, oleic and margaric, levches on' 
two molecles of stearic acid were said to have been obtained by its SSuUuitiSi^of 
ohemolysis. It was also found to yield the neurin which had previously the Brain -, by 
been believed to be a specific product of decomposition of the so-called ^' Thudiohum. 
protagon. He concluded that protagon was a mixture of lecithin as 
defined by himself, with the cerebrin originally described by Miiller.* 
Lecithin (fix>m eggs) was next examined by Strecker,t and found 
to yield the three acids first indicated by Gobley, namely, glycero- 
phoephoric, oleic, and margaric acid, besides neurin, and to have the 
formula C^He^NPOg. 

This author also analysed some compounds of his lecithin with 
cadmium chloride, and platinum chloride, which led him to ccnsider 
them as mixtures of different, though similarly constituted, compounds. 
He did not give a single nitrogen quantation, probably because his 
figures for that element differed even more amongst each other than the 
figures found for cadmium, platinum, and chlorine differed in different 
preparations. 

Thus far, therefore, nobody had seen the principle, to which Gobley 
originally gave the name of lecithin, as a pure preparation, only 
Diakonow claimed to have analysed a pure product, which, however, 
dififered matly from Gobley's and Strecker's lecithin, as has been shown 
^bove. If it reaUy had possessed the chemical constitution which 
Diakonow ascribed to it, it might have been termed " a lecithin," in 
accordance with the practice in chemical literature, whereby a specific 
name may be used as a generic one for bodies which are either analogous 
to or homologous with each other. But it should certainly not have been 
termed lecithin simply in the face of the precise statements and 
experiments of Gobley. 

However, Diakonow and Strecker both admitted the probable 
existence of many lecithins ; but while the former assumed that each 
lecithin contained two identical fatty acid radicles, such as two oleyls or 
two stearyls, the latter assumed each lecithin to contain c^eyl as an 
onCAiling ingredient and any other fatty acid radicle besides. It is 
probable that as regards the matters which each of these authors actually 
examined, analysed, and chemolysed, Strecker was correct and Diakonow 
in error. For while Strecker's (oleo-margaro) lecithin, even if it 
should ultimately be found to be a mixture, can be proved to have the 
constitution ascribed to it, Diakonow's dioleolecithin has never been 
isolated, even by this author himself, and his distearolecithin has 
never been isolated by anybody else. At all events, before the existence 
in the brain of a lecithin of the composition indicated by Diakonow can 
be admitted, it must be shown how the process for its isolation disposes 
of those lecithin-like bodies which I have described under the names of 
the kephalins and kephaloidins, and which contain a molecle of stearyl 
or margaryl, coupled with a molecle of the radicle of a peculiar fatty 
acid to which I have given the name of kephalic acid. 

There remains indeed for comparison the body which I have termed 
myelin, and of which the chemoly tic products are not yet ascertained. 
But myelin is not a lecithin (namely, a £at, an ether, and a base 
simultaneously), but is distinctly a dibasic acid, and of such strength 
that it expels acetic acid out of the lead salt without the assistance of 
ammonia. Moreover, the description of the properties of his lecithin 

* See Abstract in *' Reports," etc., pp. 2S7 et seq. 
t <* B«ports," p. 244. 

Re 5764. P 
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App. b. No. $. given by Diakonow distinguishes it widely from myelin ; the nitrogen 
of this lecithin, too, was nearly one fifth in excess of the quantity reqdied 
by the proportion in which they are present in a true lecithin, namely, of 
P : N = 1 : 1. 

From the foregoing it will be seen that what is now commonly stated 
in chemical and physiological works concerning lecithin refers mainly 
to hypothetical bodies, which have not been isolated in the pure state. 
If one body which can be isolated at the present time has been correctly 
defined by a synthetical process with the aid of the formulae of its 
cleavage products, this is due to an accident mainly. But whether it 
be the result of skill or accidebt, it is certain that in th^ course of the 
operation there were left out of sight a number of principles and thdr 
cleayage products, which must have forced themselves upon the 
attention of the obsenrers at every step of their analytical proceedings. 

I allude to principles which I have termed amidomyelin and 
apomyelin, and which I have formulated so that they were shown to 
contain two molecles of nitrogen to one of phosphoras, or P : N s 1 :! 
Of these the amidomyelin I had not isolated at the time of the publict- 
tion of my first research (1874), but the apomyelin had been isolated 
and correctly described at that time. I entertAined, l\pwever, some 
doubt as to whether apomyelin were an educt or a product. I shiU 
sohw in the following that it is unquestionably an educt or immediate 
principle, and I shall further show that amidomyelin is also aa 
inunediate principle. There may be several apomyelins and amido- 
myelins, but of the latter one or other is always present in the mixture 
termed lecithin by Gobley, Strecker, and others. 

In my first research (1874) I stated that I had not actually, thoo^ 
virtually, isolated lecithin firom the brain. I have now shown that no 
one else has ever isolated lecithin from the brain as a preparation aod 
pure principle. I have shown that Diakonow obtained an excess of 
nitrogen over phosphoms in his lecithin, and I explain this excess by 
the presence in his preparation of a portion of one or other of tl^ 
diamidated bodies which I shall have to describe. I have shown that 
Strecker gave no nitrogen analyses, probably because he found avaiying 
excess of this element and could not explain its variation. The pro- 
bability of this explanation I base upon the fact of the variations in the 
quantities of cadmium chloride, and platinum chloride which he found 
in* his compounds, variations which, according to my researches, go 
parallel, on the whole, to those of the nitrogen in the mixtures. 

Lecithin. 

D^nition. — Lecithin is a phosphorised and nitrogenised immediate 
principle of (protoplastic tissues^ including bi*ain and egg-yelks, for oor 
present purpose of) brain tissue. There are three varieties known all 
containing neuryl, oleyl, glyceryl, and a third acid radicle replaciDg 
hydroxyl in the phosphoric acid ; the three varieties differ as regards 
the third acid radicle. 

IsolcUion. — It can be isolated by the processes sketched on p^ 181 of 
Rep. III., 1874, but more conveniently by the following. Tte 
alcoholic extract of brain matter from which white matter has been 
deposited is concentrated until on cooling it forms the deposit called 
buttery. This is isolated by filtration, re-dissolved in warm spirit and 
treated with lead acetate and ammonia as long as a precipitate is 
produced and filtered hot. The filtrate deposits a crystalline mixture 
of cholesterin, lead salts, and lecithin. This mixture is again isolated 
by filtration, dissolved in hot spirit and allowed to crystallise again. To 
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the solatioD filtered from the first deposit as well as to that filtered App. B^o. 
from the second crystals an alcoholic solution of cadmium chloride is Further Be- 
now added, as long as a precipitate is produced ; then half the volume ^J^l^JS^jlJij 
of the cadmium chloride solution already used is added to the mixture. Ck>iiftitati<mof 
The precipitate is isolated by filtration and dissolved in boiling spirit ; %^^ rSSSlchnm 
the solution, filtered hot, is allowed to deposit the salt, which is then 
filtered ofil This is a mixture of three^ may be four, compounds, one of 
lecithin with cadmium chloride, another of paramyelin with the same 
salt, a third of amidomyelin, and a fourth of sphingomyelin with 
cadmium chloride. The last is, if at all, present in the smallest 
quantity ; the lecithin and amidomyelin compounds are present in 
about equal quantities and constitute the great bulk of the precipitate. 
Hie precipitate is dried in vacuo over sulphuric acid (when dried on the 
watei>bath it becomes coloured), finely powdered and exhausted with 
ether. It is again dried and powdered and treated for the separation of 
the several compounds as follows : 

The dry precipitate is suspended in a large volume of anhydrous 
benzol and frequently stirred; kephalin cadmium chloride and 
kephaloidin cadmium chloride are extracted at this stage ; the mixti^e 
is then boiled for some time in a water-bath, and a portion of the benzol 
is removeu by distillation. The mixture is now allowed to stand in a 
cold place for 24 hours and then thrown on a filter. The matter 
remaining on the filter is subjected to the same treatment with fresh 
benzol as often as may be necessarv to exhaust it of all matter soluble 
in cold benzol. The matter insoluble in cold benzol is now again boiled 
with benzol and thrown on a filter kept hot by a steam-jacket. A 
benzol solution now passes through the filter, which deposits a compound 
on cooling, and keeps little or nothing in solution. This treatment also 
is repeated until the insoluble compound yields nothing to boiling benzol. 
The cadmium chloride precipitate has thus been separated (leaving the 
kephalin compounds out of consideration for the present) into three 
diiferent matters : — 

(1.) Compound soluble in cold benzol, lecithin cadmium chloride. 

(2.) Compound soluble in hot benzol, deposited on cooling, paramyelin 
cadmium chloride. 

(3.) Compound insoluble in benzol, cold or boiling, amidomyelin 
dicadmium chloride. 

As sphingomyelin is somewhat soluble in cold alcohol, it is to be 
expected that a small quantity is present in the mixture of which the 
three compounds just defined are the principal constituents. It may be 
separated from the amidomyelin in the manner to be described below. 
But its pi'esence in the cadmium chloride precipitate from buttery 
matter has not been proved ; in the process of separating the edacts by 
solvents only it remains mainly if not entirely with the cerebrosides and 
cerebrinacides, after the lead process with the cerebrosides only, to one 
of which, kerasin, it has a slight chemical affinity. This might explain 
its absence from the buttery matter. 

Episode concerning the Shifting of Cadmium Chloride in Mixtures of 
Lecithin, Pctramyeliny and Amidomyelin during re-crystallisation 
from Spirit. 
It was observed that precipitates which had been exhausted with 
ether, and therefore were free from uncombined lecithin, after re- 
crystallisation from spirit left some free lecithin in the mother-liquor, 
which could be precipitated by renewed addition of cadmium chloride 
solution. It had also been observed that such precipitates containing 
amidomyelin showed a higher percentage of cadmium chloride than 

p 2 
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before. Similar data were also obtained during the treatment and 
analyses of the platinum salts. On the basis of these observations the 
following hypothesis was formed. 

Amidomyelin probably combines with cadmium chloride in two 
proportions, namely, either with one molecle of this salt, or with two 
molecles, thus : 

C^iHeaNaPOio + CdCla, containing 17*90 7 CMCV 

C44H92NJPO10 + 2CdClj, containing 30-37 % CdCl,. 

The former has .a tendency to saturate itself in the presence of lecithin 
cadmium chloride. 

C^aH^NPOe + CdClg, containing 19*42°/^ CdCla, and during 
re-crystallisation from spirit, or during suspension in benzol in which 
the lecithin salt is in solution, takes up some cadmium chloride from a 
portion of the lecithin, which is thereby set free and remains in the 
spirituous, or as the case may be, benzol mother-liquor. This kind of 
shifting of the cadmium chloride is more likely to occur in anhydrous 
solvents, or strong spirit, whereas the dissociation under the influence of 
water, complete during the process of dialysis, is partial, particularly in 
dilute solvents or edulcorants. 



Continuation of the Description of the Proceits. 

The solutions in cold benzol obtained in the process described in the 
foregoing are allowed to stand for some days in the cold and repeatedly 
filtered. They are then concentrated, allowed to stand, and filtered 
again, until the residual solution remains quite clear and tree from 
deposit. Filtration is absolutely required to prove the absence of 
deposits, as these are so transparent that they easily escape from ob6e^ 
vation by the eye. 

The concentrated thick benzol solution, which is mostly coloured ind 
strongly fluorescent, may now be evaporated to dryness, and the residae 
further studied. But it is preferable to add to it absolute alcohol as 
long as a precipitate ensues. Time is again wanted to complete the 
precipitation. The precipitate is washed with alcohol, dried in vacno, 
exhausted with ether, and re-crystallised from spirit, ^ow a portico 
remains insoluble in boiling spirit, but the bulk dissolves and is deposited 
on cooling as a white mass, which, under the microscope, is seen to 
consist entirely of needles arranged radially in stars and balls. 

Separation of Lecithin from Amidomyelin and Paramyeiin when 0// 
are in the free state. 

All three bodies are precipitated by cadmium chloride and the com- 
pounds are soluble in boiling spirit. When the mixture is decomposed 
in one way or another, and the resulting free bodies are dissolved in hoc 
spirit, the amidomyelin and paramyelin separate first in the shape d 
white leaflets, again on concentration; from the highly concentnted 
spirit a mixture of lecithin and little amido- or paramyelin is at list 
deposited as an unctuous mass. When this is treated with ether white 
amido- or paramyelin remains insoluble. When the ether solution b 
distilled to dryness and the residue treated with absolute alcohol, lecithin 
dissolves, while again some amido- or paramyelin remains insoluble. 
The absolute alcohol solution deposits more amido- or paramyelin on 
long standing, particularly at low temperatures. But it is, perbtp^ 
not practicable to obtain perfectly pure lecithin without a trace of amido- 
or paramyelin by this process, although the amido- or param^jo 
obtained by it is perfectly free from lecithin. A specimen of leathiii 
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thus prepared (by dialysis, &c., but not separated as CdOlj salt by Apf.b.No.3. 
by benzol) gave the following data on analysis : — Further Be* 

(1.) 0-8178 gave 01073 pyrophosphate of Mg=3-66 7, P. S?^^1Su 

(2.) 1-2515 gave 0-2496 Pt=2-83 7^ N. cSnJtitution 

The amount of nitrogen shows that the body yet contained some Sr.fJ^chSn. 
amidomyelin. 

The lecithin, when thus pnrified as far as possible, gives a white 
CdClj salt which is soluble in boiling spirit, and when deposited from it 
leaves some coloured impurity in solution. 

On the mode of separating lecithin from amidomyelin by benzol, 
when both bodies are combined with CdCl2, see antCy and in the 
relative paragraph under amidomyelin. Paramyelin can be separated 
to some extent from amidomyelin by the greater solubility of its 
hydrochlorate, but completely only by the solubility of its cadmium 
chloride compound in boiling benzol, in which amidomyelin is 
insolnble. 

Properties of Lecithin, — Lecithin is a white crystalline body, crystal- 
lising in thin plates, which when compressed form a wax-hke mass. It is 
very soluble in spirit, being only ^^posited when the solution is 
extremely concentrated. A slight rise in the temperature causes the 
crystals to re-dissolve. When to its cold saturate solution in spirit 
water is gradually added until a permanent considerable turbidity is 
produced, and when this turbidity is cleared up by heating, the solution 
deposits on standing lecithin in the semi-solid hydrated state. Of the 
solution in 80% spirit treated as described 1- 1684 g left 0-036 g of 
lecithin on evaporation, =3*08 %• The unctuous lecithin under the 
microscope consists of balls, in concentric layers. Lecithin is easily 
soluble in ether. 

It is easily soluble in chloroform, and is left on evaporation as a non- 
cryBtalline mass. 

It dissolves in oil of vitriol, with a yellow colour, and on addition of 
thick cane-sugar syrup RaspaiPs reaction, a purple colour, is gradually 
produced, changing slowly into black. The reaction is due to the 
oleyl radicle contained in the lecithin. 

Compounds of Lecithin, — An alcoholic solution of lecithin is precipi* 
tated by cadmium chloride; the white voluminous precipitate- 
amorphous at first, crystallising on standing in the mother-liquor, is 
easily soluble in boiling spirit, and deposited on rapid cooling in white 
crystalline granules ; on slow cooling, acicular crystals arranged in balls 
and rosettes are deposited. They are very uniform and characteristic, 
and totally different from sphingomyelin cadmium chloride. This pre- 
cipitate is insoluble in cold and boiling ether, easily soluble in benzol. 

Platinum chloride; the voluminous yellow precipitate is easily 
soluble in ether, and again precipitated from this solution by absolute 
alcohol. 2(C42H82NP08) + 2HCl+PtCl4. Also with one HCl only, 
and with none. 

Lecithin is not precipitated by a mixture of lead acetate and 
ammonia. 

SoluhUity of lecithin CdCl^ Salt in Spirit.—lO c.c. of the 84% 
spirit solution which had deposited a crystallised salt, on evaporation 
left 0*0387 g solid matter. One part of the salt therefore requires 258 
parts of spirit at 17° C. for solution. 

Bearing of the Lecit/tin CdCl^ Salt with Benzol, — ^When the crystal- 
lised salt is placed in pure dry benzol it swells and becomes transparent, 
but does not dissolve. If now the mixture be heate<l for some time, 
the salt dissolves without residue, and the clear colourless solution does 
not form any deposit on cooling and standing. 
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Lecithin ITyrfrocA/oro/tf. — C^aHeaNPOs+HO.— The pure white 
cadmium chloride compound is suspended in spirit, and the mixture b» 
saturated cold with hjdrothion. It is now heated in a water-hath to 
boiling while the current of the sulphuretted gas is continued, until the 
filtrate is no longer afiected by it. The decomposed matter is thrown 
on a filter arranged on a stoam-jacket, and the colourless spirit solution 
of lecithin hydrochlorate is separated from the cadmium sulphide. The 
solution deposits the hydrochlorate as a felted mass of crystf^ By slow 
crystallisation from dilute solutions white crystals are obtained. As the 
cadmium chloride yields two molecles of hydrochloric acid, of which 
only one combines with the lecithin, the mother-liquor contains free 
acid in solutioii. As this acid decomposes lecithin at high temperaturee, 
it is not advisable to endeavour to obtain the lecithin hydrochlorate 
which remains in solution in the spirit by evaporation of the latter bj 
heat. It is preferable to extract all hydrochloric acid from the solotioD 
by mercuramin, re-precipitate the lecithin by cadmium chloride, and 
re-decompose this by hydrothion in a minimum of spirit. If it is desired 
to obtain the whole amount of lecithin in a given preparation as hydro- 
chlorate, the body should be neutralised with the acid and the solution 
evaporated in a vacuum over lime and oil of vitriol. 

The hydrochlorate crystallises in thin leaflets, to be seen by the 
microscope ; they are hexagonal, frequently saucer-shaped, and owing 
to their extreme tenuity, mostly so distorted and crumpled up, that thej 
appear as a confused mass of curved needles. 

{Human) Lecithin Hydrochlorate. — By CdCls from alcoholic solution 
of white matter and buttery. Passed through benzol process; the 
soluble in the cold part again re-crystallised from spirit The white salt 
was decomposed by hydrothion, the solution allowed to crystallise; the 
crystallised mass was re-crystallised. Dried in vacuo to a perfectlj 
white mass which could be powdered easily. At 98^ it became a little 
soft and by prolonged heating somewhat coloured. 

Anali/es. 
( 1.) • 3620 gave • 0692 AgCl = 4 • 86 7^ HCl. 
(2.) 0-4372 gave 0-0830 AgCl = 4•82^^ HCl. 
(3.) 0-3561 gave 00511 Pt = 203 % N. 
(4.) 0-4372 gave 0-0672 MggPaOy = 4 -2970 P- 
Ha:N:P = l-00: 1-09:103. 



{Ox) Lecithin Cadmium Chloride, 
Theory. 



Atoms. 




Per cents. 


43 C 


516 


53-9 


84 H 


84 


1 


IN 


14 


1-46 


IP 


31 


3-24 


80 


128 


._ 


1 Cd 


112 


11-71 


2 CI 


71 
956 


7-42 


Lecithin 


773 


80-87 


CdCl, 


188 


1913 



Found. 



1-34 — 

— 8-28 



956 



CuHmNPOs + CdClj, At. W. = 942, requires 19 427^ CdCl,. 
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Oleo-PalmitO' Glycero^Neuro-PhosphoHde. 

{^18^8802 1 
C,H„N J 
OleO'MargarO'GlycerO'NeurO'Phosphaiide* 
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OP^ 



C18H33O2 T 

S;i?o, H"^-^"^^^"- 

CsHuN J 



Oleo- Stearo- Glyeero-Neuro-Phosphatide, 



OP 




C^^HseNPOe. 



C 42 604 43 516 

H 82 82 84 84 

N 1 14 1 14 

P 1 31 408 1 31 

O 8 128 8 128 



44 528 

86 86 

1 14 

1 31 

8 128 



759 773 787 

The first three radicles in each formula replace a molecle of hydroxy! 
each ; but the addition of neurin takes place under circamstances which 
engender the expulsion of a molecle o£ water from the neurin itself. 
The mobility of this molecle of water in neurin is clearly shown in the 
course of the synthesis of this base. 

(3.) Further Study of Paramyelin : Its Isolation, Analysis, and 

cjompounds. 

Under the name of Paramyelin I described in my first research on 
the brain an immediate pirinciple which is a nitrogenised phosphatide, 
and is in the first stage diagnosed and separated by the solubility of its 
cadmium chloride compound in hot benzol, from which solution, filtered 
boiling, it is deposited on cooling. In this condition the compound is 
very voluminous and gelatinous, and is only with very great difficulty 
separated from the lecithin cadmium chloride compound which remains 
in solution in the cold benzol. The mechanical aids to this separation 
are two in number ; one the cylindrical vacuum filter described in my 
first research, the other the use of very large volumes of benzol for the 
extraction of the soluble compound, the removal of the solution by the 
syphon from above the deposit, and very frequent repetition of this pro- 
cess. In this process the large volumes of benzol require many distilla- 
tions for recovery ; the deposition of the paramyelin compound requires 
time, fiut when once obtained free from matters soluble in cold benzol 
the compound behaves with great precision. It is, whilst moist with 
benzol, washed with spirit, which dissolves any colouring matter, and it 
is well to repeat this washing by shaking the compound in a bottle, &c., 
until the supernatant spirit is colourless. The compound thus obtained 
is soluble in boUing spirit, and deposited on cooling ; it is easily decom- 
posed by hydrothion in spirit, and the hot solution yields on cooling 
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white crystallised paramyelin hjdrochlorate. This by re-crystallisatioii 
or washing loses its acid easily, and free crystallised paramyelin 
remains. 

Analysis of a specimen of paramyelin cadmium chloride eompoimd 
obtained from the extracts of human brain by the process described 
under lecithin, but without the previous purification by lead. Soluble 
in boiling, insoluble in cold benzol. Dried at 100^; 23 g. 

(1.) 0-3876 gave 0-0620 CdO (by caustic potash from nitric acid 
solution) = 13-70% Cd (requires 8 69% CI). 

(2.) 0-3591 gave 0-0462 MgaP^Oy = 3-59% P. 

(3.) 0-3591 fused with flux, No. gave 0-1405 AgCl = 968^^ CI 
(this requires \5'2TI Cd. whereas only n'7(f/^ Cd were found). 
Total CdClg calculated from CI = 24 -9570- 

(4.) 0-4346 gave 00518 Pt = 1-69% N. 

(5.) 0-4814 gave 08322 COj = 47'19'L C, and 0-3442 H,0 = 
7-94% H. 

These data exhibit the following ratios : — 

P : N = 1 : 1-06 

P : CdClg = 1 : 1*20 
N : CdCl, = 1 : 1-13 

K CdClg be calculated from CI, = 24*95 ' 
then the organic molecle is = 75*05 
If CdClg be calculated horn Cd, = 22 • 39 ' 
then the organic molecle is = 77*61^ 
These relations thus show a slight excess of nitrogen over the rela- 
tion N : P = 1 : 1, and a more important excess of cadmium chloride 
over the presumable relation N : CdClj =1:1. But considering that 
the compound is a first product, the relations are satisfactory, as showing 
the firmness of the compound. In the following I give a comparison of 
this salt with the paramyelin salt from ox first described. 



= 100 
= 100 



Summary of Human Paramyelin 
Cadmium Chloride. 



Summary of Ox Paramyelin 
Cadmium Chloride. 



Per Cents. 


Per Cents. 


C 4719\ C 


.49-288 1 


H 7-941 H 


8-299/ 


N 1-69 > 7505 N 


1-598 >78-725 


P 3-59 1 P 


3-396 


14-64 r 


16-144' 


(Calcd.)Cd 15-27 In.. Q. (Calcd.) Cd 
(Found) CI 9 • 68 / ^^ ^^ (Found) CI 


'rSS}»'"» 


Computation of the Organic Molecles of these Salts. 


Per Cents.-f- At. Ws. .i- P = 1. Per Cents. 


■J- At. Ws.^ P«l. 


408 C 62-87 5-239 34 C 62 607 


5-217 37-5 45ff 


68 H 10-58 10-58 68 H 10-541 


10-541 75-8 76 


14 N 2-25 0160 103 N 2029 


144 10 M 


31 P 4-78 0154 1 P 4-3J3 


0-139 1-0 31 


128 19-50 1-24 8 20-510 


1-281 9-2 144 



649 



721 



The percentages of carbon and hydrogen are practically ideniical in 
both organic molecles. Other data show distinctly that the salt is no^r 
and does not contain, either amidomyelin or sphingomyeliD. ^ 
absence of lecithin follows from the solubility in cold benzol of its cad- 
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miam chloride compound. The data do, however, not show that the ^^* ®* ^®- *• 
compound is uoitaiy, and does not contain two or more similar prin- Furth«pRe- 
eiples (paramyelins). They also do not show the exact composition of •«"«h68 on 
the or^nic molecle, for, as we know from a vast amount of experience, constiurti^of 
this can only be ascertained with the aid of several compounds, and of D*T5iS*h*^ 
♦he decomposition products of the principle under the influence of * c um. 
chemolytic agents. For the study of these relations the past has 
afforded no time or opportunity, and it must therefore be left to the 
future. 

Preparaticn of Free Paramyelin from ther Cadmium Chloride 
Compound. 

The CdC]2 salt of human paramyelin was suspended in spirit, and 
treated with H^S, at first at the ordinary temperature, lator on at 76° in 
the water-bath, until it was completely decomposed. The filtrate, on 
standing and cooling, deposited white crystallised paramyeUn. The 
crystals were rhombic and hexagonal plates of microscc^ic dimensions. 
They were collected on a filter, washed, pressed, re-crystallised from 
spirit, to remove a trace of colour, and the rest of the hydrochloric acid, 
and dried in vacuo. 

Analyses, 

(1.) 0-3006 gave 00465 MgaPjOy = 4-31% P. 

(2.) 0-4936 gave 00719 R = 2-06% N. 

These two analyses show that N : P = 1 '00 : 1 '00. 

The atomic weight of paramyelin as deduced from the percentage of 
phosphorus is 688, as deduced from nitrogen 066^ mean 677 (for the free 
body). The atomic weight of paramyelin (human) as deduced from the 
organic molecle in the CdCls sdt is 649 ; that for ox paramyelin com- 
bined in the same manner is 721, mean 680. These two means are 
practically identical. 

The question now arises whether this phosphatide contains glycerol 
or not, neurin or not ; these questions can be answered by chemolysis 
only. 

(4.) On AMiDOMrRLiN, a nrw Immediate Principle of the Brain 
ITS Isolation, Analysis, and Compounds. 
In my first research I defined as amidomyelin a body which was 
met with in certain precipitates obtained from brain extracts by the 
agency of cadmium and platinum chloride. These precipitates were, 
as regards crystalline appearance and bearing towards solvents, seem- 
ingly homogeneous, but on elementary analysis they showed an irra- 
tionality between the phosphorus and nitrogen, which in not a few 
cases assumed the proportion of P : N = 2 : 3, all other elements 
being present in nearly the same average atomic proportions as 
those in which they are found in phosphatides in which P : N = 1 : i. 
I explained these variations of the nitrogen as due to the presence 
of a compound in which P : N = 1 : 2. This principle I did not 
then isolate. But after the discovery oi apomyelin^ and lately of spingo- 
myelin^ in both of which principles P : N = 1 : 2, I resumed the 
subject and isolated amidomyelin by the processes which have already 
been partially described under the chapter relating to lecithin. These 
processes had to be guided by incessant quantitative elementary 
analyses by which to control the progress and direction of the puri- 
fication of the principle sought to be isolated. It was found that 
differentiating solvents and corabinants were the principal meana for 
effecting this isolation and purification, and that so-called fractional 
crystallLation and re-crystallisation were only of subordinate value. 
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App.b.No.s. No diagnostic value was found to be attached to so-called unifoiiD 
crystalline or crystallised appearances ; for a great number of chemically 
similar or dissimilar bodies would crystallise in such a manner as to 
make the impression of homogeneity upon the eye, while their diversity 
could be quickly and incontrovertibly proved by appropriate chemical 
reagents. 

EecapitukUion of the Description of the Process for the Isolation 
of Amidomyelin. 

The buttery matter from human or bovine brains is dissolved in hot 
spirit, and to the solution an ammoniacal solution in spirit of lead acetate 
is added ' as long as a precipitate is produced. This precipitate is 
removed by filtration on a funnel heated by steam. It contains kephaloidin 
and myelin as lead salts ; lead salts of phosphatides, free from nitrogen, 
and some lead salts of crebrinacides, the latter in small quantity. The 
filtrate deposits on cooling a mixture of cholesterin with lead salts, parti- 
cularly of myelin and cerebrinacides, and other phosphatides in the free 
state, amongst them some amidomyelin. The clear filtrate is mixed with 
a spirituous solution of cadmium chloride as long as a precipitate is 
produced: an excess of cadmium solution is then added, and the 
mixture is allowed to stand for the precipitate to contract and settle. 

The mixture of cholesterin, lead salts, and other phosphatides, is again 
boiled with spirit and allowed to become cool without having been 
filtered while hot. The liquid is filtered from the insoluble and crystal- 
lised matter, and in its turn treated with cadmium chloride solotion in 
the manner stated tor the first solution. In this manner the cholesterin 
and lead salts mixture is extracted with spirit as long as the mother- 
liquors give precipitates with cadmium chloride. The last extracts are 
the richest in amidomyelin. The cadmium chloride precipitates are all 
united, washed with spirit by decantation until the washings are colour- 
less, exhausted with ether by decantation, dried in vacuo over oil of 
vitriol, powdered, and subjected to the benzol process, whereby they are 
separated into the three different compounds which have been described 
under lecithin. The compound insoluble in boiling benzol is the amido- 
myelin dicadmium chloride compound. When the cadmium precipitates 
are not thrown together, but treated separately by the benzol process, it 
is observed that those obtaiued from the earliest spirit solutions contain 
only little amidomyelin, while this ingredient gradually increases in 
quantity until in the cadmium precipitate obtained from the ninth or 
tenth solution there is found as much as 40^/^ of the salt insoluble 
in boiling benzol. 

Analyses of the Amidomyelin Dicadmium Chloride Compound, insoluble 
in boiling Beiizol/rom Ox Buttery after Lead Process, 

(1.) 0-4177 gave 0-6705 COa = 43-787o C, and 0-2961 HjO = 
7 • 68*^/ H 

(2.) ""o- 5241 gave 0-8430 COa = 43-877o C, and 0-3644 H^O = 
7-72^/^ H. 

(3.) 0-6024 gave 0- 1002 Pt = 238^/^ N. 

(4.) 0-5684 gave 0- 1022 Pt = 2'&g'l^ N. 

(5). 0-3570 gave 0*0604 Pt = 238% N. 

(6.) 0-6816 gave (by molybdate method, &c) 0629 MgjPjOyS 

2-577oP- 
(7.) 0-2163 gave 0200 MggPjOy = 2-58% P. 
(8.) 0-3890 gave 01795 AgCl = 11 -42^/^ CI, and 00800 CdO== 
l7-997o Cd (17-997^ Cd require 11447. ^0- 
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SyMpti* ofAfudytet. t.n. B. Xa 8. 

(1.) (2.) (3.) (4.) (5.) (6.) (7.) (8.) FurthTE*. 

% ^?I! ^Vl _____ _ j«^-», 

rL TW 7'72 — — — — — — Oonititution of 

N _ _ 2-38 2-55 2-38 _ _ _ %?,^^^m. 

P _ _ _ _ — 2-57 2-58 — 

Cd — ______ 17.99 

CI — __ _ ___ 11.42 

Mean of An<d^$u and Theory of Formula. 

Perc^its. -T-At-Wto. -n-P-l -5-N = l. Theoir. 

C 43-825 3-652 4373 42- C44 528^ 

H 7-70 7-70 92-2 88- H«g 92 

N 2-43 0-1785 207 2- N, 28 

P 2-59 0-0835 1- 0-96 P 31 

14045 0-8775 105 10- O^o 160 
Cd 17-99 01606 192 184 Cd^ 224" 

01 11-42 0-321 3-84 3*70 CI4 142^ 

100-000 1205 



>839 



366 



CiiHeaNjPOioCCdClj), requires 30-37% CdClj. 

found 29-41% „ 
CiiH^jNjPOioCdClj requires 17 90% „ 

PreparcUian (ffree Amtd&mt/elinjrom the Cadmium Chlorie 
Compound. 

(o.) By the hydrothion process. — ^The cadmium chloride salt described 
in tiie foregoing is finely powdered, suspended in spirit, and the mixture . 
is saturated with hjdrothion at the ordinary temperatui*e. It is then 
heated in a water-bi^h until the spirit boils, while the introduction of 
the sulphuretted gas is continued until the cadmium is all transformed 
into the yellow sulphide. When a filtered sample of the solution is 
no longer altered by hydrothion, the whole is isolated by filtration on a 
heated fnnneL On cooling it crystallises, the quicker the more concen* 
trated it is. After 24 hours standing the crystals are collected, jvashed 
with spirit and pressed, re-dissolved in a minimum of spirit (in which, 
before dissolving, they melt into an oil), and aeain allowed to crystallise. 
This process is repeated until crystab and mother-liquor are both 
perfectly colourless. In this process there is the danger that some 
of the amidomyelin is decomposed under the infiuence of the four 
molecles of hydrochloric acid which are set free by the decomposition 
of the cadnuum chloride. This chemolysis may yield some fatty acid, 
which may remain mixed with the amidomyelin, and is difficult to 
remove. In consequence, the carbon and hydrogen of the free body 
may be found higher than the theory derived from the salt. The free 
body also retains some hydrochloric acid, in the first instance, less than 
one per cent, (found ()'937o CI), which diminishes to a trace by 
repelled crystallisation from spirit. But to remove this hydrochloric 
acid entirely requires a circumstantial process and the employment of 
silver oxyde or mercuramin, and, again, hydrothion and frequent 
re-crystalHsation. 

(fi.) By dialysis. — ^The cadmium compound is suspended in water, 
and placed in a corrugated piece of vegetable parchment, folded like a 
plaited filter, and placed inside a funnel. The funnel is closed with a 
cork, or some kind of tap, at its lower aperture, and the space between 
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the funnel and parchment is filled with distilled water. This is renewed 
aa long as it contains cadmium chloride, indicated by sulphide of am- 
monium and nitrate of silver. The anUdomyelin is at last found to he 
completely dissolved in the water^ and the solution can be filtered clear 
through the densest filtering paper. When this solution is gently wanned 
it sets into a jelly. This latter may be evaporated on the water-bath with 
constant stirring to near dryness. The residue is dissolved in hot spirit^ 
the solution treated with hydrothion to remove a trace of cadmium, and 
allowed to cool and stand. White amidomyelin crystallises, to be puri- 
fied by recrystallisation, &c., as above desciibed. 

(c.) From the acid mother-liquors, filtered from the crystallised amido- 
myelin, the hydrochloric acid is removed by mercuramin, added in fine 
powder with stirring and warming. When the powder does not any 
longer change colour, but I'emains of its canary yellow colour, all the add 
is precipitated. The solution is filtered warm, and yet warm treated with 
a little hydrothion to remove the trace of mercuramin which is dissolved 
in the hot spirit. It is then concentrated and allowed to crystallise; or 
if coloured, it is mixed with cadmium chloride solution, and the washed 
cadmium chloride compound is treated anew as above described. 

Properties of Amidomyelin. 
Amidomyelin crystallises in snowy white microscopic plates and 
needles, an*anged in stars, and disposed in irregular masses. They diy 
in vacuo over oil of vitriol to a perfectly white mass^ which is easily 
powdered, and can be dried in the water-oven below 100°. With sugar 
and oil of vitriol amidomyelin gives the purple of Raspail's reaction 
rather quickly and deeply ; it is at present not known whether the 
reaction is due to the presence of the oleyl, cholyl, or sphingosyl radicle 
in the molecle of the amidomyelin. The remarkable solubility of the 
freshly dialysed amidomyelin in cold pure water, and insolubility io 
slightly warmed water, must again be pointed out. The change which 
it undergoes when its watery solution is warmed is permanent ; the jelly 
produced by warmth does not re-dissolve on cooling. This phenomenon 
is of great importance in the study of the functions of the immediate 
principles in the brain ; it is calling for further investigation, and com- 
parison with the bearing of the other pho^hutides under similar condi* 
tions. One of these, not yet accurately identified, has the property of 
being slimy and ditfused and unfilterable in cold water, while becoming 
hard and contracted in boiling water, so that the water can be filtered 
off*. This substance, with fresh cold water, gradually resumes the Blimy 
immensely hydrated condition. 

Theory of Amidomyelin {Ox) as deduced from its Cadmium Chloride 
Compound, and Comparison with the Theory of Sphingomyelin 
(Apomyelin). 



Taking the 


organic 


molecle 


from the 


analysed 


CdCl, salt, 


witb 


29-427^ CdClg, namely, 70-59°/ 


o9 and calculating elements for 


100, 


we get — 






















Sphingomyelin gives — 




For Amidomyelin — 




C,,H,^N,PO, + H,0. 




Per Cents, -f 


- At. Wts. 


Atoms. 


At. Wts. 


Per Cents. 


i 

Atontf. 




C 6215 


5 179 


44 


528 


68-37 


51-86 


sn 


H 10-93 


10-93 


92 


92 


11-29 


107-52 


106 


N 3-37 


0-24 


2 


28 


2-96 


2- 


28 


P 3-65 


0117 


1 


31 


3-24 


1- 


31 


O 19-90 


1-24 


10 


160 
839 


17-14 
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Diagnoms and Separation of Amidomyelinfram Sphingomyelin. App. B. Ko. 3. 

Elementarj analysis, with special regard to the relations between F^rttorRe- 
ISfy F, and G is as yet the ovJy means of establishing a diagnosis between the cbS^cai 
these two principles. It is satisfectorj that in the first steps of brain S^BJi^rb?' 
extraction they separate in the main, amidomyelin remains with para- Dr. Tbudiohum. 
mjelin and lecithin, while sphingomyelin remains with the cerebrosides 
and cerebrinacides. But the analyses of sphingomyelin in early stages 
of purification make it probable that it is mixed with a mOnonitrogenised 
phosphatide as insoluble in cold spirit as itself, a body closely resembling 
or identical with paramyelin. From paramyelin, we know from these 
researches, amidoinyelin is easily separated by the benzol process applied 
to cadmium chloride salts. This process will therefore aid to separate 
paramyelin from sphingomyelin also. But at the time of the compo6i« 
tion of this report it had not yet been possible to exactly fix the bearing 
of ^hingomyelin and its cadmium chloride salt towards benzol, nor to 
establish its absolute diagnosis and absolute separation from amidomyelin 
when both occur in a state of admixture with each other. Neither was 
there time or material for the study of the chemical constitution of 
amidomyelin by means of the chemolytic method, which I have shown 
abundantly in the course of these researches to be the only means for 
obtaining precise final knowledge regarding the atomic composition and 
weight of these marvellous ingredients of the brain, nerves, and 
protoplastic centres. 

(5.) On Sphingomyelin, a nbw Immediate Peinciple op the 
Bbain, Type of the diamidated Phosphatides, which 
contain no Gltcebol ; ITS Isolation, Analysis, Chemoltsis; 
AND Compounds. 

In chemical researches which have to deal with the separation of the 
ingredients of complex mixtures, the difficulties generally rise with the 
atomic weights of the bodies to be treated. Of this i-ule, sphingomyelin, 
a body the atomic weight of which is probably one of the highest after 
those of the albuminous class, has furnished a striking confirmation. 

Sphingomyelin is the principal, but not the only, pnosphorised ingre- 
dient of the so-called cerebrin mixture, which remains when white 
matter is exhausted by ether. I may remind the reader that this 
mixture, after one or two crystallisations from spirit, is termed 
•* protagon " by a few writers who are unable to appreciate the true 
state of affairs. Apart from the direct proofs which have dispelled the 
theory of •* protagon," and have shown it to be a mere fallacy, we have 
now the great facts, that out of this mixture there have been isolated 
entire senes of immediate principles : first and best studied, the cere- 
brosides^ with phrenosin as their chief; secondly, the cerebrinacides^ 
which contain more oxygen than the former, and combine with lead ; 
thirdly, bodies containing sulphur as an essential ingredient, hence 
termed cerebrostdphaiides. To these we have now to add the descrip- 
tion of peculiar phosphatides, which contain the phosphorus and part of 
the nitrogen erroneously believed to be elementary components of the 
immediate principle " protagon " and certain nitrogenised substances free 
from phosphorus, which may be termed nitrogenisedfats or amidolipotides. 
The processes described in the following are those which actually led to 
the discoveries by which they were rewarded. But it is probable that, 
after a complete knowledge of the properties of the newly discovered 
bodies has been obtained, these processes may be much simplified and 
shortened. 
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Process of separating apparently homogeneotis CrgstaiUsed Bodies 
from the Alcohol us^ for the separatum of the Cerebrosides ; 
which Bodies will be shown to be Mixtures by reagents^ 

After the removal of phrenosin and kerasin bj crystallisation firom 
absolute alcohol frequently repeated, there remained alcoholic solutioni, 
which made no further deposit on standing. These were distilled to a 
small bulk, and deposited a white crystallised matter. (An attempt to 
separate anything out of the matter by benzol proved abortive ; cold 
benzol extracted but little, on implication of heat all dissolved, and on 
ooolii^ the mixture set into an unmanageable jelly. The benzol wif 
therefore distilled off and the matter treated anew with spirit.) The 
crystalline matter was dissolved in hot spirit of 86^/^ strength, and an 
alcoholic solution of lead acetate was added, after this a slight excess of 
ammonia. The cerebrinaddes contained in the body were thus pre* 
cipitated as lead salts. From these the solution was separated hot by 
filtration. Afler cooling, the alkaline mother-liquor was separated from 
tlie crystalline deposit. The washed crystalline mass was dissolved in 
hot spirit, and left much matter in a fnsed state (second lead stearo* 
conote). A part of the matter, being yet insoluble lead compound, 
should remain undissolved, but when fused it encloses a quantity of 
soluble matter, which then remains inaccessible to the spirit. It has 
been found useful to emulge the crystalline matter with some water, 
before heating it with spirit. This resolution in hot spirit and re-crystal- 
lisation are repeated four times, or until no lead salt remains insoluble 
and until the product is uniformly white, and crystallised in stars and 
rosettes of needles, clearly visible under the microscope. It is dried in 
vacuo. 

Properties of the Product, — With water it forms a permanent jelly 
or paste like starch pap. With sugar and sulphuric acid it gives an imme- 
diate purple reaction ; with sulphuric acid alone it becomes thorougblv 
purple. Heated to 90^ to KXr in a wateroven it becomes a little soft 
and a little coloured ; when cold it becomes again pulverisable. It fuses 
at about 150% assuming a brown colour. It yields to absolute ether^ 
alcohol a considerable amount of matter, which crystallises in the original 
rosettes and branched masses, like lycopodium. 

Preliminary Elementary QuantcUions, 
(1.) 0-6605 dried at 90°, gave 0-0529 MgjPaOy = 2 24% P. 



(2.) 0-6481 gave 0-1201 Pt « 2-63*'/oN. 
(3.) 0-^ "^ 



-5131 gave 11064 COg = 58-81%C, and 0-5336 HA = 
11-55% H. 
(4.) 0-6286 gave 0-6633 HaOi =11* 72°/^ H. 

Synopsis of Results. 



Foond in 100. 


-«. At. Wt. 


•T-P= 1 


C 58-81 


4-900 


68-05 


H 11-55 


11-65 


160-40 


N 2-63 


0-188 


2-61 


P 2-24 


0072 


1- 


24-77 


1-548 


21-50 



These data show that the body, though crystallised as described, wis 
yet a mixture. Its principal ingredients were sphingomyelin^ in which 
P : N = 1 : 2, and herasiriy which latter mainly explains the excess of 
carbon and nitrogen and attached water, as will be shown below* 
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Comparison with this KoseUe or Lycopodium-like Body of a similar ^^pp, b, j^^ |, 

Body obtained from the Cerebrin Mixture by Ether, together with ^^^ — r^ 

the Kephalin, ^ C, searchcfl on 

theChemteal 
The ether extracts from white matter contaimng all kephalin, myelin, Oonrtitution of 

cholesteria, &c.y were coDcentrated and mixed with an alcoholic solution pr! Thudiohum. 

of lead acetate. Kephalin and myelin became insoluble as lead salts. 

When the precipitated matters were boiled with spirit, and the filtrate 

was allowed to cool, cholesterin, together with a lead compound and the 

new body were deposited. The deposit was isolated, dried and extracted 

with ether not in excess. Cholesterin diissolved, while the lead salt and 

new body remained undissolved. The latter mixture was treated with 

boiling alcohol, which dissolved the new body, and deposited it on 

cooling in crystalline rosettes, while the lead salt remained undissolved as 

a fused mass. By frequent re-crystallisation of the new body as long as 

it left any fused lead-compound, it was at last obtained quite free from 

lead, and white. 

Chemical and Physical Properties. — ^White crystalline mass. 

Becomes soil at 90^, without loss of water. Gives Baspail's reaction 

with and without sugar, from which the presence of a cerebroside may 

be inferred. The lead compound gave the Easpail reaction with and 

without sugar, if at all, very indistinctly. 

AncUyses of the Rosette Body. 

(1.) 0-3918 gave 00186 MgaPjOy = 1 33 7^ P. 
(2.) 0-4268 gave 0-9182 C02 = 68-67%C, and 0-4294 H,0 = 
11 18°/^. 
(3.) 0-13 



i71 


gave 0-0268 E 


[ = 2-787oN. 






Synopsis of Results. 






Per Centa. 


At. Wt. 


-rP==l. 


C 


58-67 


4-889 


119 


H 


11-18 


11 180 


272 


N 


2-78 


0-198 


4-82 


P 


1-33 


0-041 


1- 





26-04 


1-627 


39-5 



It will be seen that the empirical formula of this mixture is very similar 
to the formula which Liebreich gave for his ^'protagon," namely, 
Cu6^Mi^4^023, but like this, it is only the formula of a mixture ; the 
ingredients of this mixture are, however, by no means identical with 
those of the '' protagon " mixture, as is already evident from-this, that 
they were soluble in much ether, in which ^^ protagon " is insoluble. In 
fact the crystallised body just analysed b a mixture of a dinitrogenised 
phosphati(ie, sphingomyelin^ with a cerebroside, as was clearly shown 
oy the application of reagents. But the nature of the cerebroside in 
this case was not ascertained as in the former case. 

Isolation of Sphingomyelin by Cadmium Chloride Process. — Many 
attempts (of which only two have been described in the foregoing) 
having been made to isolate a constant product by mere crystallisation 
with solvents, without success, the cadmium chloride process, already 
described in previous researches, was again adopted. The reagent was 
mAinly applied to cold alcoholic solutions, and had the following effect. 
A precipitate of CdCl2 salt ensued immediately. If this was filtered 
off quickly, a second more gelatinous precipitate fell, consisting of 
almost pure kerasin. The CdCl2 salt also contained yet some kerasin. 
From this it was separated by boiling spirit ; the CdCl2 salt was 
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APF.B.yo.3. deposited mainly above 28*^, the kerasin entirely below 28°, and on long 
Farther R&- Standing provided that the amount of kerasin did not rise above 1 part 
«o^f^i^ in 321 parts of spirit. Of the CdCl^ salt spirit retains less than half a 
Congtitotion of per Cent, (weight in volume) in solution. It is probable that the body 
%r SSSchmn. ^^ bodies which combine with CdClj (sphingomyelin and other phos- 
phatides) on the one hand, and kerasin on the other hand keep each 
other in solution by some attraction which they have for each other, in 
which sphingomyelin acts as base, kerasin as acid, the result bdng 
a kind of salt, which is more soluble in spirit than each of its com- 
ponents by itself. The alcoholic solution from which the CdClj salt 
and kerasin have been precipitated, must be allowed to stand long, and 
be repeatedly concentrated, to remove all kerasin. It then yields a 
precipitate with platinum chloride and hydrochloric acid, which is a 
compound of a phosphorised and nittx)genised body, assuring with the 
reagents employed. The mother-liquor yields krinosin and bregenin^ 
nitrogenised matters free from phosphorus, and belonging to the new 
class of amidated lipotides or nitrogenised fatSy as will be fully 
described lower down. 

Gradual PunficcUion of the CdCl% Salt of Sphingomyelin by re- 
crystcdlisation from boiling Spirit and Extraction with boiling 
Ether. 

In the course of these processes it was found that the precipitates 
might contain varying quantities of CdClgy and that these might corre- 
spond to several compounds. Sphingomyelin might combine with one 
or two molecles of CdCl2 ; the second phosphatide might combine with 
one molecle of CdCIj only, being a mononitrogenised body, probably 
paramyelin. The CdCl2 might also be depressed by the admixture of 
kerasin It was also found that the CdClj would shift, so as to increase 
in one fraction, while diminishing in another of a previously unitary 
preparation. 

The changes of these salts in general, and the extraction of the 
kerasins and other admixtures in particular, were followed analytically. 
Thus a CdCl salt gave the following data : — 

(1.) 5698 fused with nitre in tube, &c. gave 0' 13756 AgCl 
= 003402 or 5 97 % CI ; also 007096 CdO = 006209 or 10-89 % 
Cd= 16-86 % CdCla. The 5-97 7^ CI require in theory 941 7^ 
Cd = 15-38 7o CdClg. The salt here obtained was the one with one 
molecle of CdCl2; sphingomyelin with 51 carbon atoms and GdCIg 
postulates 16 '4 7o CdCl2; the body with 53 carbon atoms requires 
15-98 7^CdCl2. 

Another salt from ox cerebrosides mother-liquor of re-crystallisation 
was a mixture of sphingomyelin CdCl2 in which N : P = 2 : 1, and of a 
phosphatide CdCl2 salt, in which N : P = 1 : 1, probably paramyelin. 
The salts were crystallised from hot spirit above 30°, and re-crystsilised 
until free from kerasin. 

Quantaii(ms,—{\.) 0-5632 gave 00846 CdO, equal to 13-14 7^ Cd, 
and 0-0654 Mg pyrophosphate = 3 • 24 7^ P ; and 0*2078 AgCl = 
912 7^01. 

(2.) 0-2762 burnt with soda lime, &c. gave 0-0442 Pt = 2^28 7^, N. 

(3.) 0-5482 burnt with chromate gave 10192 COg = 50'70 7^ C, 
and 0-4482 HjO, equal to 9 08 7^ H. 

The chlorine found in analysis (1) postulates 14-37© Cd. There is, 
therefore, a slight deficiency of this element. The organic molecle has 
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therefore to be calculated by deducting the latter larger figure for Cd, ^pp y ^^^ 3 

namely, 14 * 3 °/o thus : — * -^ 

^ ^ Further Ro- 
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Thid quantity of CdClj indicates that the mixture contains sphingo- 
myelin moDOcadmium chloride with sphingomyelin dicadmium chloride, 
bodies which will be discuk;sed more explicitly lower down. The 
nitrogen is to the cadmium chloride in sqch a proportion that the 
basicity of sphingomyelin is unsatisfied to the extent of about one 
quarter, or upon two atoms of nitrogen there is very nearly one and a 
half molecle of cadmium chloride (1*48). 

Synopsis of the foregoing Analytical Results. 



Per Cents. 


•T- At Wt. 


C 50-70 




H 908 




N 2-28 


162 


P 3-24 


0-104 


11-28 




§;}»•« 


. 
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Calculation of Elements in 100 of Organic Molecle. 



Per Cents. 


-5- At. Wt. 


^N-2. 


C 66-21 


5-5175 


51-8 


H 11-86 


J 1-860 


111-2 


N 2-98 


0-213 


2- 


P 4-23 


0-136 


1-26 


14-73 


0-921 


8-64 



The relation of C : N are the same as those of the game elements in 
the crystallised free body, which will be described lower down. Con- 
sequently the phosphorus is somewhat too high. 

Further purification of the Compound by Ether ^ and by re-crystul- 
liscUion. — The mixture was now subjected to a process of purification 
by being exhausted in a closed apparatus with boiling ether. When 
new ether failed to extract anything during an entire day of boiling, 
the compounds were re-crystallised from spirit, again dried, and again 
exhausted with ether. If now fresh ether extracted nothing, the salts 
were considered to be fully exhausted. (Some krinosin and bregenin 
were extracted.) In this manner a number of preparations were 
purified, with the result that in all the carbon sank a little, while 
cadmium chloride rose in quantity, but nitrogen remained to phosphorus 
as 2 : 1 -28, as will be seen from the following analysis. 

Quantation of Elements in CdCl^ Salts from Ox CerebrosideSj Xo. 1, 
after exhaustion with boiling Ether y dried at 98°. 
(1.) 1-1561 were deflagrated with flux in a tube and gave 0*1332 
magnesium pyrophosphate, equal to 3 * 22 % ^• 
(2.) 1 • 1561 gave 0-4566 7^ AgCl = 9 77 7o CI. 
(3.) 1-0070 gave 0- 1591 Pt = 2-24 7 N. 
(4.) The same salt also gave 46- 11 7^ C and 8 -66 7^ H. 
(5.) The Cd amounted to 15-63 7^. 
Be 5764. Q 
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Si/iiopsis of Quantutions and Theory of SalL 





Per Cent^. 


-^ At. Wt. 


c 


46- 11 


3-84 


H 


8-66 


8-66 


N 


2-24 


0160 


P 


3-22 


0-104 





14-37 




Cd 
CI 


15-631 
9-77 p^ 4U 




Elements 


and Theory of Organic Matter. 


Per Cents. 


^ At. Wt. 


^N=2 


C 61-80 


olo 


48-5 


H 11-60 


11-60 


— 


N 3-00 


214 


2- 


P 4-31 


0-139 


1-28 


19-29 


1-205 


— 



We have therefore here also the phosphorus too high for sphingo- 
mjelin, namely, N : P = 3 : 2, from which it maj be surmised that the 
admixture was partially a mononitrogenised phosphatide (paramyeliii ?) 
partly a diphosphatide such as wiD be described lower down. 

The CdCl^ salt No. II. was extracted with ether and dried at KXf, 
when it became slightly coloured. 

Analysis. — 0*7546 gave 0*0856 pyrophosphate of magnesium, equal 
to 3 * 177o ^' T^hUs is very near the quantity yielded by the first salt 

TJie CdCl^ salt No. III. was extracted with ether and dried at 100^, 
ind also became slightly coloured. 

Analyses.— (l.) 07221 gave 0- 1102 Pt = 2-187^ N. 

(2.) • 4688 gave 4 • 0640 magnesium-pyrophosphate equal to 3 ' 8l7o ^• 
While therefore the nitrogen corresponded to that in salt No I., ^^ 
phosphorus was higher than in salts No. I. and No. 11. 

As no even relation between nitrogen and phosphorus could be 
obtained by any kind of treatment, particulaily frequent re-crystallisation, 
to which the compound was subjected, it was deemed necessary to 
decompose it and study the free body. It was evident from the relation 
C : N = 51 '8 : 2 that the organic body was not a phosphatide of the 
lecithin group, in which C : N = 42 : 1, or thereabouts, while the 
amount of nitrogen pointed to the probability that the body was consti- 
tuted similarly to the amidomyelins which had been hypothetical!/ 
assumed to exist in analysed CdCl2 and PtCl^ compounds. In fiwt it 
was at once perceived to present the proportions between C and Nwhidi 
had been observed upon apomyelin described in my first research 
on the brain. But as it had been left doubtful whether this apomy^ 
was not a product rather than an educt, great care was taken to prevent 
any chemolytic influence from acting on the body, so that the doubt just 
mentioned might be eliminated. The crytallisation of the free substance 
showed at once the presence of two principles^ of which the first, 
sphingomyelin, was obtained pure by crystallisation, while the second 
one was obtained pure by more circumstantial processes to be described 
later. 

Preparation of pure Sphingomyelin from its Cadmium Chloride 

Compound. 

Removal of the Cadmium by Diffusion and Dialysis. — When the 
compound is placed in water this will extract much of the CdClj, hot 
not all, by dissociation and diffusion. But the Hberated sphingomyelin 
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id in the state of colloidation, which increases with the length of contact App. b. Xq. a. 
with water until it reaches its maximum. The liquid can thus no Farther Re- 
longer be filtered from the sphingomyelin, as the latter immediately Jhe'ch^TAi 
obfltrucls the pores of the filter. Constitation or 

Dialysis may be resorted to, the apparatus being arranged with jJl? Thudichum. 
plaited vegetable parchment dialysers as described in a former chapter. 
When the dialysate is free from CdCIs the sphingomyelin and water 
paste must be concentrated, dissolved in hot spirit, treated with hydros 
thion to remove the last portions of cadmium, and set to crystallise. 

The sphingomyelin which was examined in the first four analyses to 
be related bdow, was prepared with the aid of dialysis as follows :— 
40 g CdCl2 salt was boiled with 1 1 spirit, 23 g dissolved, while 13 g 
remained insoluble in the quantity of spirit mentioned. The hot spirit 
solution deposited a quantity of salt above 30° and was filtered at *6(f. 
The salt thus obtained was subjected to dialysis and washed with water 
until free from chlorine. It was then re-crystallised from spirit and 
<iried at iOCT. 

The liquid which had deposited the CdCl2 salt above 30 was 
evaporated, and the deposit filtered off. It was also decomposed with 
water, and the body free from CdCl2 was analysed. It yielded results 
which have been recorded separately. If my object were solely that 
of a mere chemist in search of new pure compounds, I should have 
thrown this and other mother-liquors away. But the object of physio- 
logical and pathological research is not to find some principles which 
will pay the chemical operator, but to find all the principles which may 
be contained in an organic physiological or pathological mixture. 

The following process yields sphingomyelin in a shorter time than 
dialysis. The purified salt, free from kerasin and all matters which 
ether can extract, is suspended in spirit, and treated with hydrothion to 
saturation. The fiask containing the mixture is now placed in a water- 
bath, the water of which is gradually raised in temperature, until the 
spirit in the flask boils. The influence of the sulphuretted gas is continued 
until a filtered sample of the spirit solution is not changed by the 
hydrothion any more. The mixture is now filtered through paper in a 
funnel kept hot by a steam-jacket. The filtrate is left to crystallise. It 
yields sphingomyelin, &c., partly as hydrochlorate, which are collected 
on a filter, washed with spirit, pressed between bibulous paper, and dried 
in vacuo over oil of vitriol. The neutral and dry salts are now again 
dissolved in warm spirit, and to the solution is added gradually and in 
small finely pulverised quantities as much mercuramin as may be 
necessary to bind and retain in the precipitate all the hydrochloric acid 
combined with the phosphatides. When an excess of mercuramin is 
present, t.e., when the deep canary yellow colour of the mercuramin is no 
longer changed to white, but remains as a yellow deposit at the bottom 
of the flask, distinct from the white mercuramin hydrochlorate, then the 
organic principles are free from hydrochloric acid ; the filtered solution, 
on cooling, deposits, first, sphingomyelin, to be purified by re-crystallisa- 
tion ; the concenhttted mother-liquor deposits the mononitrogenised 
companion mainly. (Without the mercuramin treatment the sphingo- 
myelin may retam from • 8 to 1 • 32 % HCl.) 

Physical and Chemical Properties of Sphingomyelin. — Sphingo- 
myelin is easilv soluble in hot spirit or absolute alcohol, and crystallises 
therefrom in dense white masses, needles, stars, and hexagonal plates. 
It does not become waxy after drying, but retains a pulverulent dryness. 
It is little soluble in cold absolute alcohol, but can be separated thereby 
from phrenosin, which is less soluble, and from lecithin, which is more 
soluble. It is almost insoluble in ether even when some hydrochloric 
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acid has been added. It cannot be separated from keratin, to whieb it 
stands in the relation of a base, by re-crjstallisation alone. The inter- 
vention of cadmium chloride is necessary to effect this separation. The 
compound of sphingomyelin >vith cadminm chloride is less soluble in 
spirit than the pure sphingomyelin, and is deposited in a much shorter 
time and at higher temperatures than kerasin. For the ephingomjdlB 
CdCl2 falls above 28°, kerasin (in solutions which contain less than 1 g 
in 321 c.c. of spirit of 84 ° q) below 2^^ on standing. Sphingomjelin 
swells in water and becomes distributed in it so as to form a turbid 
semisolution or emulsion. In the course of dialysis it sometimes con- 
tracts and sinks in the water. Its compounds, particularly those widi 
CdClj, become decomposed under the influence of water ; sphingo- 
myelin assumes the colloid form, and the combined metals or salts pass 
into solution in the water. On this property rests the prooees for 
liberating sphingomyelin from crystalloids by dialysis. 

QuarUcUions of Elements in Sphingomyelin from Ox Brain. 
(1.) 0-7649 gave 1-8336 C02=65-377o C, and 7770 H,0 
= 11-29% H. 
(2.) 0-5602 gave 0* 1169 Pt = 2-96 % N. 
(3.) 0-9942, gave 0" 1154 MgjPgOy = 3 24 7^ P. 

Synopsis of Analyses and Theory, 



i 



Per Ceote. 


c 


65-37 


H 


11-29 


N 


2-96 


P 


3-24 





17-14 



At. Wt. 


-7-P«l 


5-445 


51-86 


11-29 


107-52 


0-211 


2- 


0105 


I- 


1-070 


10-2 


'52H10.N2PO9 


-rH.O. 



Comparison of Sphingomyelin with Apomyelin from Human Brain. 
In Reports No. III. (1874) p. 164, I have given the analysis of s 
specimen of a kind of myelin from the human brain which I termed 
Apomyelin^ and which had been obtained from a platinic chloride com- 
pound by re-crystallisation from boiling alcohol, and decomposition of the 
product by hydrothion. The following figures were given : — 

Apomyelin, Man, 
Per CeDts. .i. At. Wt. ^ P = 1 . 

C 6701 5-5841 * 54 

H 11-35 11-35 109 

N 3-00 -2142 2 

P 3-23 -1041 1 

O 14-694 -9155 9 

CI 0-761 
This was therefore clearly a sphingomyelin with 54 C; like ^® 
sphingomyelin from the CdCJ2 compound, it retained a email quantity 
of hydrochloric acid, which was estimated in the analyses and recorded 
as CI. A sphingomyelm prepared from CdClj salt, by H2S, was found 
to retain l-327o HCl, which is only about a third of the theoreUcal 
amount required by a simple hydrochlorate. In both cases the hydro* 
chlorate was probably decomposed by the influence of watery solvents. 
Chemolyses of Sphingomyeliny with a view of ascertaining its ChenMcal 

Constitution. 

I have made four distinct experiments on this subject, but as they M^ 
not completed, I am only able to state the salient results of the opeiwtioD^ 
as far as they go. 
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£jcperimeni L — 6 g sphingomyelin were mixed with 12 g baryta App. b. No. 3. 
Lydrate and heated to 105^ during five hours. There were obtained a Further Re- 
little spkingosin (precipitated from the alcoholic extract by sulphuric theChwni^l 
acid, soluble in excess), an acid which differed from sphingomyelin by Constitution 
the absence of the group of neuriuy sphingomyelic acid, probably (if i^" Timdichum. 
the sphingomyelin employed had the formula C53HiQgN2POi2) having 
the composition C48H95NPOi2« ^^ this acid it will be observed 
P : N = 1 : !• There was further obtained a barium salt^ soluble in 
ether, and an alcohol sphingoly the two latter bodies being products of 
the continued decomposition of a portion of sphingomyelic acid. 

Experiment IL — 12 g sphingomyelin and 12 g baryta and 50 g 
water were heated to 100° for 10 hours. There were obtained I'lg 
of neurin as platinic chloride salt, while theory requires 1 * 3 g from 
12 g sphingomyelin. No trace of glycerophosphoric acid was observed. 
There was a barium salt insoluble in alcohol and ether, which contained 
P: N = 1 : 1-02 (P = 2-75 7^ ; N = 1-277J sphingomyelate of 
barium. No sphingosin was obtained. But the new alcohol, sphingol, 
was isolated in sufficient quantity to be analysed. 

Analysis of Sphingoid a new Alcohol^from Sphingomyelin by 
Chemolysis with Baryta, 

Dried at 98^ in a platinum boat. 

(1.) 0'2576 g burnt with lead chromate gave 7207 CO2 = 
76-30 7^ C, and 0-2962 HjO = 12-78 7^ H. 

(2.) 0*2908 burnt in a platinum boat, with lead chromate and 
oxygen gave 0-8171 COg = 76-34 7^ C, and 03259 HjO = 
12-45 7oH. 

Synopsis of Analyses and Theory, 
Per Centa. -r- At Wt. -r- by O = 1. 

(1.) C 76-30 6-37 907 

H 12-78 12-78 18*7 

O 10-92 0-68 1- 



(2.) C 


76-34 


6-361 


9-08 


H 


12-45 


12-45 


17-92 





11-21 


0-7 


r 



Tiie new alcohol has therefore the composition expressed by either 
CgHigO, or by C19H33O2. In the latter case it would be the fourth 
stearic isomer. 

Analysis of the Neurin- Platinum- Chloride Jlydrochlorate obtained 
from this Chemolysis. 

The salt CioHgaNaOg, 2 HCl, PtCl^, of atomic weight 618*4 
Requirefl in 100. Found in Salt. 

Pt 31-921 31-79 

01 34-44 34-64 

Experiment III, — 20 g sphingomyelin and 40 g baryta, with 500 gof 
water were heated to 135 during 12 hours. There were obtained 
neurin ; further a second alkaloid precipitated by sulphuric acid from its 
solution in absolute alcohol, yielding as sulphate by analysis the formula 
2 (C20H41NO2) H2SO4, being possibly somewhat impure sphingosin ; 
sphingol ; a fatty acid, which as barium salt and as lead salt was insoluble 
in alcohol and in ether, in the free state had the composition expressed 
by the formula Ci9H30O2» crystallised, and fused at 57°, therefore almost 
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as much below ordinary stearic acid, which fuses at 69*5°, as neuro- 
steai'ic acid fuses above this^ namely, at 84°. The acid is therefore the 
third isomer of stearic acid, and is named sphingostearic acid. 

No glycerophosphoric acid was obtained, but the insoluble barium salt 
contained much iariuyn phosphate, which was isolated ; the phosphoric 
acid was combined with molybdate of ammonium, and fully identified. 

Experiment 1 V. — 25 g sphingomyelin, 60 g baryta, and some water 
were heated in the autoclave to 105° — 120° for 17 hoiu*s. There were 
again obtained neurin, sphingosin, sphingol, barium salt insoluble in ether, 
and a neutral body mixed with sphingol ; this latter mixture or com- 
pound had the formula C^gUgiNOs, with 2* 18 N. 

Some intermediate, in quantity subordinate, products, such a? a 
barium salt soluble in ether and precipitable by alcohol remain for further 
study. 

Theoretical Results of these Chemolyses, 

The conclusions to be derived from these chemolyses bearing upon the 
chemical constitution of sphingomyelin are of the utmost interest and 
importimce. 

(1.) In the first place no glycerophosphoric acid was obtained in any 
one of the chemolyses. If I recall the many experiments made regarding 
the constitution of other pha^phatides, such as of kephalin or of lecithin, 
and the relative facility with which glycerophosphoric acid was isolated 
as barium salt and identified as calcium salt, I cannot suppose for a 
monieut that glycerophosphoric acid has been present and escaped obser- 
vation. 1 therefore came to the conclusion that the glycerol found in a 
portion of the phosphatides was not, as had been hitherto supposed, 
essential to the composition of those bodies. From this moment it was 
also evident that glycerol could not, or need not, be the basal radicle of 
these compounds, not even of those which contained it, and that there- 
fore the phosphorised brain educts could no longer be considered as 
glyceridos, or ethers of the alcohol glycerol, but had to be differently 
interpret eii. The only feature common and essential to all the pho8- 
phoriseil tnluct^, and the one from which in consequence they derived 
their appellation, was that they contained phosphorus, which by ordinary 
analytical processes remaineil in the form of phosphoric acid. There 
was no ivasou to suppose that the phosphorus was present m the organic 
principles in any other form than that of phosphoryl, the radicle of 
phosjdioric acid. (When they were chemolysed they took up water, and 
yielded hydrateil radicles, such as have been described, acids, alkaloids, 
or organic bases, and alcohols.) Consequently I assumed that the basal 
radicle of all phiKythat ides teas that of phosphoric acid; that in this 
acid ONC^ two^ or thtet moUcles of hydroxy I might be replaced by 
radicles o/ alcohols^ acids^ or bases, and that to a molecle formed by 
three such snbstitntiohs there might yet be attached, by substitution of 
(fH elemcHt in a tadicle^ itself already substituted (side-chain) or by 
addition as anhydride^ a fmrth radicle, and that therefore sphio^o- 
myelin might Ih> constituted according to the following formulas : — 

riio 

Phosphoric acid =0P< HO 

[uo 

TAcid radicle. 
I Alcohol radicle. 

»- P g'^ . ^ * — I 3^^^ radicle (attached as side-chain 



or 



added 



l^ as anhydride.) 
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I repeat the formula, substituting elementary formulae for the Apr, b. No. 
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To this formula we are obliged, by the results of the analyses of the 
free sphingomyelin, to add at least 2 IlgO, perhaps 3 HgO, and by this 
operation we obtain a total formula of C58H121N2PO10. 

But this la3t formula is only a case out of many possible formula3. 
It is clear that if the molecular formub of sphingol were only CgHigO, 
the formula above given would either have to be lowered to C49, &c., or 
the sphingol would have to be assumed to be doubly represented. 
Neither hypothesis enjoys) the advantage of probability. I therefore do 
not presume to fix the exa^t formula of sphingomyelin, particularly as 
I have shown that there are various sphingomyelins, (one being 
apomyelin), but I maintain that this research has established as a type 
of brain educts sphingomyelin, which is a phosphatide, and contains an 
alcohol not being glycerol, an acid, and two nitrogenised mdicles as 
proximate constituents. 

Compounds of Sphingomyelin — The body combines with hydrochloric 
acid^ and this compound is more soluble in spirit than the free body. 
The hydrochlorate is easily dissociated by watery solvents, so that while a 
monohydrochlorate should contain 3 * 76 7o HCl, there were found in a 
hydrochlorate re-crystallised from spirit only 1 * 32°/^ HCl. 

Compounds of Sphingomyelin with Cadmium Chloride, — The 
varying quantities of cadmium chloride in such compounds have been a 
source of great trouble and doubt, which could only be solved by 
countless preparations and analyses by the hand of hypotheses and the 
atomic theory. Thus a salt was found to contain 16' 86% ^dCl2, and 
to coiTespond to the formula C5iH99N2POioCdCl2, which requires 
16-4 7oCdCl2. 

Another salt from the human brain contained 26*59% CdCl2, and was 
therefore supposed to be a not quite saturated compound approaching 
that with two molecles of CdClg. For tlie C51 sphingomyelin with 
2CdCl2 requires 28 -70 CdClg ; the formula with Cgg requu-es 27*9^/^ 
CdCla. 

Sphingomyelin is therefore, like amidomyelin, a dipolar alkaloid, and 
capable of fixing one molecle of CdCl2 to each of its two nitrogen 
radicles. 

Consequently any sphingomyelin and CdCl2 compound which contains 
quantities of CdCl2 intermediate between 16 '4 70^"^ 28 7©^ * mixture 
of the monocadmium chloride, with the dicadmium chloride compound. 
Such a compound must of course contain P : N = 1:2. Where these 
relations do not subsist, but where the relations of P : N approach more 
er less those of 2 : 3, the cadmium chloride may be diminished by the 
presence of a compound with it of a phosphatide such as paramyelin, in 
which P : N = 1 : 1. It will therefore be seen that the higher the 
amount of CdClg found in a new precipitate, the more likely is the body 
to contain sphingomyelin (or amidomyelin). If the CdCl2 sinks much 
towards 20 /^ or below, the precipitate or crystallisation either contains 
much of the monocadmium chloride compound, or contains a 
mononitrogenised body, which may be either a body analogous to sphingo* 
myelin, but containing one nitrogenised radicle only, or a lower 
phosphatide such as lecithin or paramyelinr 
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We have therefore, with regard to sphingomyelin, the possibility of 
the existence of two compounds and an indefinite number of their 
mixtures in different proportions : 

CgiHegNgPOio + CdCl2, At. W. = 1113 contains 16-4 °/^ CdCl^. 

C51H99N2PO10 + 2(CdCl2), At. W. = 1296 contains 28 7^ CdClg. 

If there are, as is probable, many sphingomyelins, then each variety 
would have its several CdCl2 compounds. 

All these CdCl2 salts are beautifully crystallised and white. When 
they are re-crystallised from spirit they lose solubility as the extraction 
proceeds. These changes are particularly observed upon salts which 
are not fully saturated with CdCl2 : the fully saturated s:ilts behave in 
a regular and stable manner. It is therefore necessary in the first 
crystallisation to offer to sphingomyelin an excess of cadmium clilorlde, 
and to test the mother-liquors of re-crystallisation from time to time 
to see that they do not contain unsaturated more soluble salt or 
free sphingomyelin in solution. Spirit of 85 % strength, after having 
been saturated boiling with the dicadmium chloride salt and allowed to 
deposit all it can during 24 hours, will keep in solution half a gramme 
of the salt in 100 cubic centimetres. 

(6.) On Assurin, a new Immediate Principle of the Brain, Type 
of the diamidated d i phosphatides ; its isolation and 
Analysis. 

This body is found in the alcohol extracts of the cerebin mixtures 
after sphingomyelin and kerasin have been removed from them in the 
manner above indicated. When to such a solution platinum chloride, 
acidified with some hydrochloric acid is added, a precipitate ensues 
which is insoluble on boiling. In solution there remains a body, which I 
have termed Istarin^ and which does apparently not combine with 
platinum <!hloride. Both bodies, assurin and istarin, seem to have some 
attraction for each other, like sphingomyelin and kerasin, which causes 
them to crystallise together, so as to represent a uniform appearance of 
star-shaped masses of crystals. This union is apparently never definite, 
but the proportions of the ingredients shift according to the mass, 
concentration, and temperature of the solvents used for their extraction. 
On the whole, frequent re-crystallisation from spirit causes the 
phosphorus in the mixture to rise, and the nitrogen to sink relatively to 
the phosphorus. But the principle here to be described is isolated as 
yet only by platinum chloride. 

Assurin Ht/rochlorate Platinum Chloride, 
Yellow crystalline powder, insoluble in boiling spirit, and in ether. 

Analyses. 

(1.) 0-2071 gave 0*3740 COo, and 1630 HoO, = 49 25 7^ C, and 
8-74 7, H. 

(2.) 01780 gave 03199 COg.and • 1420 HoO, equal to 4901 7, C. 
and 8 • 85 7^ H. 

(3.) 0-40S0 gave 0-07216 Pt = 0-010235 N = 2-50 7_ N. 

(4.) 0-5370 gave 008716 Pt = 0012363 N = 2-30 7^ N. 

(5.) 0-1789 gave 001616 Pt and 007436 AgCl, equal to 9*03 
7^ Pt, and 10-27 7, CI. 

(6.) 0-2130 gave 0-01826 Pt, and 0-08226 AgCl, equal to 8-57 
%Pt,and9-55 7„Cl. 

(7.) 0-4541 gave 0-10606 MggPgOy = 6-52 7. P. 

(8.) 0-2400 gave 0-05206 MgaPgOy =? 6*06 7^ P. 
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and Theory. 
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Per Genu. 


•^ At. Wt. 


-^Pt=i. 


Organ. Molecle. 


Further Re- 
searches on 


C 49-25 


4-104 


91-20 


45-6 


the Chemical 


H 8-74 


8-740 


194-22 


97-0 


Constitution of 
the Brain; by 


N 2-50 


0-178 


3-95 


1-97 


Ih". Thudichum. 


P 6-52 


0-210 


4-66 


2-33 




13-69 


0-855 


19-CO 


9-5 




Pt 903 


0-045 


1-00 






CI 10-27 


0-289 


6-42 






These data lead to a formula 2(C4eH94N2P209+HCl) 


PtCU. 




Si/nopsis of the Results of Analyses A 


OS. 2, 4, 6, 8, 


and Theory. 




Per Cents. 


•^ At. Wt. -^ N = 


2. -i-Pt = 1. 


Organ. Molecle 




C 4901 


4-084 49-8 


94-3 


47- 




H 8-8o 


8-85 — 


203- 


101- 




N 2-30 


0-169 2- 


3-77 


1-88 




P 6-06 


0-1954 2-2 


4-49 


2-24 




15-66 


0-98 — 


22- 


11- 




Pt 8-57 


00435 — 


I- 






CI 9-55 


0-269 — 


6-10 







These data lead to a fonnula 2(C47HioiN2P20ii + HCl) PtCl^, which 
differs a littlo from the former one, but phosphorus remains slightly 
exceeding, nitrogen below the theory derived from the platinum chloride 
as starting base. Assuming nitrogen at two atoms, we como to nearly 
50C, but encounter again an excess of ten per cent, in the phosphorus. 
But the great features of the results of the quantations are evident. We 
have to deal with a phosphatide in which the radicle of phosphoric acid is 
contained twice, and which we may therefore term a diphosphatide. In this 
principle there are contained two atoms of nitrogen, which from analogy 
with other phosphorised bodies, we may suppose to be contained in two 
different nitrogenised radicles. But even if the two atoms of nitrogen 
were contained in one and the same radicle, it would still be perfectly 
correct to term the principle a dinitrogenised diphosphatide. For tho 
nitrogen, although somewhat deficient in both sets of analyses, amounts 
nevertheless to 3 ' 77 molecles in the latter and to 3-95 in the first set of 
quantations when compared to platinum as 1. 

The companion of assurin, the above-mentioned Istarin, is not 
phosphorised, but it is very difficult to prepar.e it free from the last 
traces of phosphorus. Its chemical composition is expressed approxi- 
mately by the formula C4oH82^0e ; it therefore seems to belong to the 
group of nitrogenised fats to be described below. 1 have prepared and 
analysed many specimens which have shown the way to the ultimnte 
complete chemical individualisation of the substance. But there has 
not been time for the carrying out of the laborious operations, which 
are necessary for the isolation of the quantities required. For it must 
be borne in mind that before istarin is reached in a systematic course of 
brain analysis all the other substances described previously must have 
been removed out of the solution, as well as the residues of the solvents 
and precipitants. 

(7.) Further Study op Kerasin, the second Cerebroside, with 
a view to fixing its chemical constitution, and separating 
IT FROM Sphingomyelin. 

In my first Report on the Chemical Constitution of the Brain (1874) 
I have described the principal features of tliis remarkable immediate 
principle of the brain. As in the case of phrenosin, I have, up to the 
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From Eeport of 1874 :— 

Per Cents, "J" At. Wt -r- N « 1, 

C 68-446 5-704 46*0 

H 11-395 11-395 92-0 

N r73S 0124 1-0 

O 18-421 1151 9-2 



The two first sets of analyses are probably to be preferred, and it is 
very probable that the formula of kerasia is C42Hg5N08, or C^iHgjNOg ; 
any formula giving oxygen as eight atoms has theory in its favour, &s 
we shall see below. But in any case the formula cannot be established 
by analysis alone ; chemolyses of kerasin and analyses of the cleayage 
products are required to enable us to form a final opinion as regards its 
chemical constitution. 

Chemoit/sis of Kerasin, — I have already proved in a former research 
that kerasin is a cerebroside, and yields cerebrose by chemolysis with 
dilute sulphuric acid. For the purposes of the present research I began 
some chemolyses with baryta, which could, however, not be completed. 
In particulai-, the study of the acid products of the chemolysis could not 
be accomplished for want of quantity. But- the basic parts were identi- 
fied in two forms, and the presence of cerebrose was incidentally 
confirmed. 

Four g of kerasin were mixed with 8 g of baryta hydrate crystals, and 
sufficient water to produce a thin paste. The mixture was enclosed in a 
tube and heated during 14 hours to 100°, The watery solution, free 
from baryta, gave a reaction for cerebrose. The insoluble in water part 
was extracted with alcohol ; the concentrated solution yielded a pre- 
cipitate of a sulphate. Another part of the matter was not precipitated 
by sulphuric acid, but remained in solution. It was shown to be psychosio, 
like the base of the precipitated sulphate. This sulphate dried to a 
horny mass on the filter, and did not remain pulverulent like sphiogosin 
snlphate. It was dissolved in boiling water, with which it formed a 
clear solution, and precipitated with a large excess of caustic alkali. It 
did not rise to the top like an oil, as sphingosin does, on heat being 
applied, but formed a jelly or semi-soap ; with more potash it became 
eraulged ; the solution became turbid on cooling ; ether extracted 
nothing from it. The only way to extract the alkaloid was to acidify 
the solution with sulphuric acid, and add phosphomolybdic acid to it. 
The precipitate, after decomposition with baryta, yielded to spirit the 
psychosin, which was transformed into sulphate and analysed. 

Analyses of the Sulphate obtained, and Comparison with the Com' 
position of Psychosin Sulphate antt Sphingosin Sulphate^ 



Found in Product from Psychosin Sulphate. 
Kerasin. 2(C23H45N07) HJSO4. 

C 54-67 55-65 

H 10-48 9-27 

SO4 10-59 9-67 



Sphixigosin Sulphate. 
2(C„H»N02) H^jSOv 

60-11 

10-78 

14-37 



As the sulphate yields Raspail's reaction without sugar being added, it 
must be psychosin, mixed, however, with a small trace of sphingosin. 

It follows from the foregoing that kerasin, like its principal companion 
phrenosin, is a cerebroside, namely, a body which contains the sugar 
cerebrose, combined with at least two other radicles. Of these, one is 
probably sphingosin, the alkaloid obtained from phrenosin. The other 
is certainly a fatty acid, but the nature and composition of this acid 
have not yet been perfectly ascertained. 
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(8.) On Bregenin, a new Immediate Principle of the Brain, Type app. b. No. 3. 
OP A NEW Class of Bodies termed Amidolitotides or Further Re- 
N1TKOGENI8ED Fats ; its Isolation and Properties. ?^^t** ?* , 

the Chemical 
I have isolated the principle from both human and bovine brains. fh^jjjJinPby^ 
It crystallises, fuses like a fat, and contains nitrogen. It is extremely Dr. Thudichum. 
solable in several reagents, and does not combine with acids, alkalies, 
or salts. 

Mode of Isolation, — Human cerebri ns in hot alcoholic solution were 
treated by baryta water for the purpose of removing the phosphorised 
ingredient. (I have shown in previous reports that the vaunted 
purification does not take place.) The precipitated cerebrin bodies 
were freed from baryta by sulphuric acid in alcohol and re-crystallised. 
The most soluble part contained the bregenin. From this sphingo- 
myelin was removed by cadmium-chloride ; the resulting solution was 
now evaporated to dryness and extracted with cold benzol ; kerasin 
remained undissolved, while bregenin and some other matters dissolved 
in the benzol. The matters dissolved in benzol were treated with 
boiling ether in a suitable apparatus, when a body remained insoluble in 
boiling ether, while two bodies dissolved ; one was deposited from the 
ether on cooling, krinosifi, to be described below, while another 
remained dissolved in the cold ether, namely, bregenin. After removal 
of the ether the bregenin was dissolved in a minimum of watery spirit, 
filtered hot, and allowed to crystallise. * When after repeated crystallisa- 
tion, removal of the mother-liquor by pressure between bibulous paper, 
&c., the product consisted of white microscopic leaflets and curved 
needles only, it was considered pure and analysed. Its solution in 
spirit does not give precipitates with cadmium or platinum chloride, or 
with lead acetate, with or without ammonia. As long, therefore, as in 
a supposed or reputed sohition of bregenin such precipitates are produced, 
they have to be removed as impurities. It is much more soluble in 
absolute alcohol tlian in watery spirit ; from the former it is deposited as 
a white solid mass, when the solution is concentrated ; when dilute no 
deposit at all may take place ; it is useful to dilute the hot alcoholic 
solution with boiling water until a permanent turbidity is produced, and 
allow the mixture to cool. Good crystals are obtained from such a 
solution. 

From a concentrated spirit solution bregenin crystallises between 
60° and 25^ At 30° it is not completely deposited. A dilute spirit 
solution becomes hazy about 40" and begins to crystallise only at 25°. 
When thus deposited slowly it appears in balls and irregular masses, 
without any curved needles. These balls can be transferred into needles 
by resolution in spirit and rapid cooling down of the solution. 

Physical and Chemical Properties of Bregenin, — Besides the 
characters already described in the foregoing, bregenin has the following 
diagnostic properties. When heated in a water-oven it becomes a little 
coloured, and then fuses below 98° to an oily fluid. On cooling it 
solidifies to a hard mass, which is not plastic like fat or wax, but 
splinters, when cut, in all directions, and is highly electrical. Its fusing 
point is between 62° and 65°. When the fused and re-congealed body in 
the filiform tube is again heated, it becomes in part transparent about 
62^, but a core remains opaque until a higher temperature is reached, 
when all is again fused. This is due to the viscosity of the fused body. 
At the lowest fusing point it is transparent, but so viscous, as to be 
hardly mobile, or only very slowly mobile ; with rising temperature it 
becomes as fiuid as a molten fat, and the interval between the point of 
fusion and the point of greatest liquidity is considerable. While it 
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fuses and coalesces in the narrow tube at 62° to 65®, it flows down tho 
sides of the tube only at 75° to 76% and then on cooling sets with a 
sudden appearance of opacity at 58°. These experiments were made 
with the purest specimen, which had been kept in a fused state in the 
water-oven for hours. The bearing of bregenin with water is very 
remarkable. When heated with much water, it fuses like a fat, oa the 
top of it. But on agitation it increases in bulk and becomes visco- 
gelatinous. This hydration, which is completed only on long standing 
in the water, causes it to increase in bulk considerably. When the 
swelled m;iss, after decantation of all water, is heated on the water-bath, 
it contracts, gives out water, and fuses as in its original state while all 
water is being evaporated. 

With oil of vitriol it gives no purple on standing; the solation 
remains a little yellow. When sugar syrup is added to this solution it 
becomes perfectly white, and gives no vestige of purple. From this it 
is highly probable that bregenin does not contain the radicles either of 
oleic acid or of sphingosin. 

The fused bregenin, when quite cold again, can be powdered. In 
this state it was subjected to elementary analysis. 



Elementary Analyses of Bregenin (from Ox-Brain). 

(1.) 0-1675 burnt with copper, &c. gave 0*4520 COa, and 0' 1891 
HgO, equal to 73-59 % C, and 12*54 % H. 

(2.) 0-2537 burnt with CuO gave 0*6853 CO- and 0*2951 HoO, 
equal to 73 * 69 % C, and 12 * 92 % H. 

(3.) 0-2063 burnt as before gave 0*5577 CO-, and 0*2333 H,0, 
eqiSl to 73-72 % C, and 12*56 % H. 

(4.) 0-5247 gave 0*08216 Pt = 2-22 % N. 

(5.) 0-5220 left 0-07^4 Pt = 2* 15 % N. 

Synopsis of Analyses and Theory, 



1. 
C 73*59 
H 12*54 

N 


2. 

73*69 
12*92 


3. 
73-72 
12-56 


— 





— . 



4. 



— 2*22 



Mean. -^ At. Wt. -rN = 1. 



215 



73-66 


6-138 


c« 


12-64 


12-64 


H* 


2-18 


155 


N 


12-52 


0-781 


0, 



100-00 



This body, bregenin (from the low German '< bregen," head or brain 
the latter English word being probably a contraction merely of bregen)' 
C40H81NO6, is thus shown to be approximate in the number of its 
carbon atoms to both the mononitrogenised phosphatides and to the 
eerebrosides. From the latter it is sharply distinguished by the low 
aniouut of oxygen which it contams. It has ahnost exactly the compo- 
fiition of the lowest phosphatide of the lecithin group minus the phos- 
phoric acid, for 

C^H8iN05+PH304=C4oH8sNP084-H30. 

This might make us suspect that it was derived from such a group by 
the mere loss of phosphoric acid, and consequently that it might be a 
product and not an educt. But such a mode of decomposition of a 
phosphatide has no analogy in the decompositions which have thus £ar 
been artificially produced. For in these phosphorised bodies when they 
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contained glycerol, this alcohol remained mainly with the phosphoric App.b. No. t. 
acid. Supposing, as a mere hypothesis, that bregenin did contain FurtheTie- 
glycerol, then there would be no room for neurin as the nitrogenised J^^^f*^" i 
radicle. In the absence of neurin, the nitrogenised radicle would have Constitution of 
to be one which does not occur in the mononitrogenised phosphatides, j^ Thndichifm. 
as fai- as they are known, and this would negative the suggestion that 
bregenin might bo derived from such a phosphatide by loss of phosphoric 
acid- Besides, such a hypothesis also presupposes that the binding 
radicle is an alcohol like glycerol, and that phosphoric acid is outside 
the nucleolar arrangement, and merely attached as a side-chain, — a theory 
which is clearly impossible . for those phosphatides, which, as I have 
shown, contain no glycerol, and is therefore not probable for the others 
which contain it. 

Bregenin is obtained by the foregoing processes in small quantities 
only, and a great number of preparations were required to yield material 
aufnciently pure for analysis. It is evident that the greater part of the 
bregenin present in the brain must, in the process of extraction, pass into 
the alcoholic and ethereal solution containing lecithin and kephalin; 
then it must at last remain with the cholesterin, where we accordingly 
find it. And it is separated from this only by treatment with caustic 
potash, which chemolyses and removes the products of bregenin, while 
leaving cholesterin unaltered. It will therefore be seen that much 
further study will be required to elucidate the physiological quantities 
and functions of this remarkable substance. 



(9.) On Krinosin, a new immediate Principle of the Brain, 

SECOND HOMOLOGUE OP THE NeW SeRIES OF NiTROGENISED 

Fats, or Amido-Lipotides : its Isolation and Properties. 

Mode of preparing Krinosin, — Dry, -finely-powdered crude kerasin 
as obtained from the process for the isolation of sphingomyelin by cad- 
mium chloride is exhausted in the ether extraction apparatus by boihng 
ether. The solvent should be perfectly anhydrous, and be renewed from 
time to time until it extracts nothing more. For the extraction is but 
slowly completed, and in most cases requires the apparatus to be kept in 
action for several days. The hot ether solution deposits krinosin on 
cooling and standing as a voluminous felted mass of long microscopic 
fibres, a wilderness of mere lines, mostly without visible end. If the 
vessel has not been agitated during the cooling process, the felted mass 
forms a complete jelly with the ether. By strong agitation this struc- 
ture is destroyed, and there remain only a few lumps of felted matter, 
looking like bluish paper pulp in an abundance of water. The fibres, 
having been collected on a filter, dry to a hard mass, when moisture, so 
easily collected by the cold produced in the course of the evaporation of 
the ether, is allowed to deposit upon them ; when only little moisture 
has been in contact with them, they dry to a white spongy matter, which 
is just a little waxy on compression or when rubbed with the finger-nail. 
Wlien the fibres, taken ojit of the anhydrous ether, are dried in vacuo 
over oil of vitriol, they become a perfectly white and pulvetisable mass. 
When this powder is now heated in a water- oven to 98° for some time, 
it becomes somewhat plastic and assumes a yellowish colour. After 
cooling it is again hard and perfectly pnlverisable, but retains the colour 
acquired by the heating. Krinosin is insoluble in cold, easily soluble in 
boiling alcohol It gives no purple reaction with sulphuric acid alone, 
and none with sulphuric acid and cane sugar. It is consequently not a 
cerebrosid^ and does not contain any oleo-cholide radicle. 
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AFP. B. No- ". Elementary Analyses of KrUonn prepared as described in the 

ynrthcrlie- foregoing. 

Jb?!SS^ (1.) 0-2976 gave 00454 Pt, equal to 0006434 N, or 2- 16 % N- 

^i2?^' (2.) 0-3000 gave 0*0464 Pt, equal to 0-00657 N, or 2 • 19 7^ N. 
i>r. Thudirhum. (3.) 0*2052 on comboslion with lead chromate, gave 3*5360 COj, 
equal to 0- 1461 or 71 19-/^ C, and 0*2354 HjO, equal to00262or 
12-74 7^ H. 

(4.) 0- 1942 dried at 98^ gave 0*5034 COj, or 0*1373 C, = 70*707, 
C, and 0*2069 HgO = 00-2298 H, or 11*83 7o H. 

Synopsis of the Mean of Analyses and Theory of Formula. 
Per Cents. At, Wt. -r-N^^l. 

C 70*94 5*911 38*1 

H 12*28 12*28 79* 

N 2*17 0*155 1* 

O 14*61 0*913 5*8 

Consequently the nearest formula warranted bj the quantatioo is 
C38H79NO5. Leaving out of consideration a slight excess of hydrogen, 
probably due to the substance in analysis 3, not having been dried at 
a higher temperature, but only in vacuo, there seems good reason to 
suppose that krinosin is a homologue, in an isomeric series, of bregeoin, 
for, we have 

Bregenin - C^oHgiNOg 

Krinosin - C38H77NO5 

The homology is probably not in the same series, as the higher car- 
bonised bregenin fuses below 70°, while krinosin does not fuse below the 
heat of boiling water. 

(10.) Review of the Immediate Pbinciples of the Beain aih) 

THEIB DeRIVATES WHICH I HAVE DISCOVERED IN THE COURSE 

OF MY Researches and described in these Reports. 

For the phosphorised principles I adopt the theory of constitutioQ and 
name which I have given in the introduction, and for which the motives 
are set forth in the article on sphingomyelin. 

Phosphatides. 

Of these there are two classes. 

I. Non-nitrogenised Phosphatides. 
II. Nitrogcnised Phosphatides. 
Of the non-nitrogenised class only monophosphatides, that is to say, 
bodies which contain the radicle phosphoryl only once, are known ; of 
the nitrogcnised class, ' however, diphosphatidesy which contain the 
radicle phosphoryl twice, are known ; the monophosphatides are agaiof- 
divided into mononitrogenised and dinitrogenised. 

I. Non-nitrogenised Monophosphatides. 
Such an acid is the product hephalophosphqric acidj C^^j^O^, the 
lead salt of which had the formula CggHyoFbPOg ; it had been derived 
from kephalin by short chemolysis, and was apparently produced by the 
loss of neurin and glycerol only. Considered as a phosphatide it would 
have the constitutional formula : — 



fCiyHgsOsCkcphalyl)' 
L HO 



0Y{ C;;h;;o; (stearyl) I +2H2O 
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Or if it contained glyceryl, in which case however the carbon as fou nd Apr, b. Xo. s. 
by analysis is rather deficient :— Further Be- 

m TJ n '^ searches on 

Oi7tt28U8 I the Chemical 

(^^8 117^3 J Dr. Thudichum, 

If we add to this group the anhydrous radicle of neurin, CsIIiiN, we 
have kephalin, C43H81NPO9. 

Two similar acids occur in the battery matter, and form insoluble 
lead salts, namely : — 

First (crystallised) Acid from Buttery Matter, 
Second {non-crystalline) Acid from the same. 
These bodies have not yet been sufficiently studied ; it is certain that 
they are monophosphatides into the constitution of which nitrogen does 
not enter, but it is not certain whether they are educts or products. 

2. Nitrogenised Phosphatides. 
Of these the following varieties are known, namely, monophosphatides 
and diphosphatides. The monophosphatides occur as mononitrogenised 
and as dinitrogenisedy but the diphosphatides have as yet been observed 
as dinitrogenised only. 

A, Mononitrogenised Monophosphatides, 
N: P= 1: 1. 

Group of the Kephalins. 
Kephalo-stearo-glycero-neuro-phosphatide, kephalin« 

C17H28O3 (kephalyl) 1 

CisHjcO, (stearyl) Ip „ i^rpn 

C3H7O3 (glyceryl) ^C^HsiNPO^. 
LCgHaN (neuryl) J 
To be a kephalin a phosphatide must contain the radicle hephalyl or a 
a homologue, which governs most of the properties of the product ; its 
peculiar properties prevail over those of the second acid. 

A kephalin with palmityl CieHjjOj, in place of stearyl would have 
the summary formula C41H77NPO9, a kephalin with margaryl, C17H33O2 
would be C42n79NP09. If there were several homologous kephalic 
acids, such as some analyses seem to indicate, then for a kephalyl of 
formula C19H30O3 combined with either stearyl, margaryl of palmityl, 
the foregoing formuke would have to be increased by CHg each, so that 
the most complicated kephalin might contain 44 atoms of carbon. None 
of these hypotheses explain either the deficiency of hydrogen, or the 
excess of oxygen (namely as compared to the . theory derived from 
chemolysis) in the various kephalins, and their compounds which have 
boon analysed. This discrepancy can only be eliminated by further 
researches carried on hj the light of those given in the foregoing :— > 

Kephalin, empirical formula - - C42H79NPO13. 

„ perhaps - - - C42He9NP08+5H20. 

Kephalin cadmium chloride - - C42H79NPOi3, CdCla. 

(Dissociates partly in watery reagents.) 
Kephalm hydrochlorate platinum chloride 2(C42H79NPOi3HCl) PtCl^. 

Kephalin with amidokephaUn (Mixture) - { Jo^^H^NPO^' j 

Oxykephalin cadmium chloride - - C42H79NPO14, CdCIa. 

Peroxykephalin - - - - C42H70NPO15. 

Peroxykephalin, diplumbic - - C43H75Pb2NPOi5. 

Kephaloidin - - - . C42H79NPO13. 

/ . Oxykephaloidin cadmium chloride - 2(C42H75NPOj4)CdClj. 
^ Re 5764. R C"r\r\n\o 

Digitized by VjOOQ \SL 



258 



App. B. No. 3. 

Further Re- 
searches on 
the Chemical 
Ck>n8titution of 
the Brain ; by 
Dr. Thudichum. 



There is no doubt of the existence of a dinitrogenised kephalin, termed 
amidokephalin which was mixed to the extent of one third nearly with 
a preparation of kephalin described in the research. This body is less 
soluble in ether than kephalin. It is no doubt constituted analogooslj 
to the amidomjelin described in a * special research. But as this amide* 
kephalin has not been finally examined, I am unable to give any further 
data concerning it. 

Of the decomposition products of kephalin by chemolysis I hare 
already mentioned kephalophosphoric acid under the non-nitrogenised 
monophosphatides. 

Kephalic acid is the principal chemolytic product of the process in 
which the phosphatide is almost entirely severed. All its salts are 
soluble in ether, and insoluble or little soluble in alcohol. It assumes, 
in the free state or in combination, a brown colour, from which it has 
not yet been possible to free it by any known process. The formula 
which can be constructed for the acid vary between C20H32O3 aod 



CiyHjsOs, or 



C17H30O3, and C17H32O3. 



They are mainly aerived fiom 
- -7oBa. 



barium salts^ which contain from 18' 28 to 20*05* 

Kephalate of barium. Easily soluble in ether. 

Kephalate of lead. Easily soluble in ether. 

Stearic acid, Ci8H3e02> m.p.^ 69 * 6, examined in the free state and as 
barium and lead salt. 

Stearaie (f barium, 2(018^360,) Ba. 

Stearateoflead, 2(Ci8H3502) Fb. 

Glycerophosphoric acid, C3HgF0e (a monophosphatide) was isolated 
Irom kephalin as : — 

Lead salt, CsHyPhPOe- 

Calcium salt, C3H7CaPOe, and in the new form of 

Acid calcium salt, C0HieCaP2Oi2. 

Barium salt, CsHyBaPOg. This could be obtained crystallised, 
monohydrated, and as alcohol o- hydrate, in which latter state one 
molecle of — 

Acid barium salt, CeHigBaP20i2» therefore composed similarly to the 
calcium salt, contained at least three molecles of alcohol and six of 
water. 

Kephalin further yielded — 

Neurin, C5H13NO, and another base, perhaps derived from neurin. 

The second base in amidokephalin was not made out* 



Group of the Lecithins. 
N : P = 1 : 1. 
I have given the explicit formulae of these bodies considered £S 
phosphatides in the present report. The contracted formulae are : — 
Oleo-palmito-gljcero-neuro-phosphatide, 

C^HgaNPOe. 
Oleo-margaro-glycero-neuro-phosphatidc, 

C^Hs^NPOs. 
Oleo-stearo-glycero-neuro phosphatide, 
C^HseNPOg. 
second lecithin there have been analysed th« following 



Of the 

salts: — 



C43H84KPO8 -h CdClg 
C43H84NPO8 + HCl 
^(C^Hs^NPOs + HCl) PtCl^ 
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In the chemoljses the oleic, margaric^ palmiticy and stearic acids App. b. No. s 
were isolated, oleic acid characterising the phosphatide ; stearic acid was FurtheTEe- 
always present in very small quantity only ; it was probable that of Jg^^uf **" 
stearic acid the two isomers discovered in these researches may some- Coustitution of 
times be present in lecithins. Regarding the reputed identity of mar- i^®^I;j£ihum 
garic and palmitic acid, I still entertain some doubts, which have been 
rather increased than diminished by the discovery of the isomers alluded 
to. Besides these acids the lecithins always yielded glycerophosphoric 
acid and neurin. The lecithins are easier to chemolyse than any other 
phosphatides, but on the whole I do not think them so labile as they are 
reputed to be, and as, in consequence of my earliest experiments, I 
believed them to be. The employment of the cadmium chloride, of the 
benzol process, and other improvements in manipulation, have no doubt 
a share in this better conservation. 

Group of Paramyclins, 
N : P= I : 1 
Paramyelin was i^ecognised in the first research, but fully isolated only 
in the present one. The properties by which it is diagnosed and 
separated from the other phosphatides have been fully described in the 
relative chapters of the present report, but its chemolysis has not been 
undertaken. 

Paramyelin CdClg, human Cs^HegNPOg + CdClj 
Paramyelin CdClg, ox CasHyeNPOg -h CdClj 

It is not maintained that the compounds are unitary, and do not 
contain one or more similar principles, analogous to and homologous with 
the foregoing. 

Paramyelin also forms a hydrochlorate plntinochloride salt. 

Group of the Myelins. 

N : P = 1 : 1. 

Myelin is a very firm compound, and according to its elementary com- 
position belongs to the kephalin and lecithin-like bodies. But it must be 
left to be decided by chemolytic study, whether this is actually the case 
or not. Myelin has, on the whole, the properties of a dibasic acid, and 
combines with an atom of lead in substitution for two atoms of hydrogen. 
On the other hand it does not combine with cadmium chloride. Para- 
myelin, which presents the most similarity to myelin in its physical 
chai'acters, on the contrai*y, does not combine with lead, but combines 
with cadmium chloride. Kephalin, on the other hand, combines with 
both these i-eagents, though the compounds are not always definite, as 
has been fully exhibited. 

Myelin- - - C^oHygNPOio* in lead salt. 

Myelin- - - Cg^H^yNPOg, free. 

Myelm-lead - - C^oHysPbNPOiQ. 

There may be myelins varj'ing in carbon from 39 to 44 atoms. The 
reason for these variations can be discovered only by chemolysis. 

B. — Dinitrogenised Monophosphatides, 
N : P = 2 : 1. 

Group of Amidomyelins. 
With regard to this gix>up, it is not necessary to repeat any of the 
details which are fully set forth in the present report. 
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APP. B. No. 8. 

Further Re- 
sear«hi>s od 
the Chemical 
Const 'tut ion of 
the Braio ; by 
Dr. Thudichum. 



An amid(MnjeUn has been proved 
isolatioiif four of combination : — 
Amidomjelin ... 

Amydomyelin hjdrocblorate - 
Amidomjeiin monocadmiam chloride - 
Do. Dicadmium chloride - 



Do. 



to exist in five formes one of 



C,,HssN,POa, HCL 

C^jHt^Njt^O^ -h 2 (Cd 

CI2). 
2(C^H88NjPOoi+Ha) 
+ PtCI^. 



Hjdrochlorate platinochloride 

Amidomjeiin has not yet been chemoljsed. 

Group oj Amidokepkalins. 
See notice and formula under kephalin in this chapter. 
Group of Sphingomyelins or Apomt/eiins. 

The details of the analysis and theory of these remarkable bodies aie 
fully set forth in the present report. They are distinguished from the 
amidomyelins by containiog a much higher proportion of carbon in 
relation to nitrogen and phosphorus ; they yield no glycerol or glycero- 
phosphoric acid on chemolysis, but contain an alcohol with perhaps 18 
carbon atoms in its molecle, which may occupy the place in the 
phosphoryl radicle, which in the lecithin-like bodies is occupied by 
glycerol. 

Sphingomyelin (ox) 
Apomyelin (man) - - 
Sphingomyelin (theory from chemolysis) 
Sphingomyelin cadmium chloride - 
Do. dicadmium chloride 



CftgHio-iNaPO^ + H,0. 

C58Hu5N2P07+2n80. 
C^iH^^aPOio + CdCl^. 
C5iUj,^aPOio + 2(CdCl,). 



Derivates by Chemolysis. 



Sphingomyelic acid (mononitrogenised) - 


C^H^gNPOij. 


Sphiugosin . . - - 


Cx7"35^^02. 


Base (as sulphate) ... 


C20H41NO,, 


Sphingol, a new alcohol - - - 


CisHseOg. or Q^U^fi. 


Sphingostearic acid (m.p. ^T) - 


^isHseOj. 


Neurin - - - - . 


C5H13NO. 


Nitrogenised product - - . 


C35H81NO,. 


Phosphoric acid - . - . 


H3PO,. 



C. — Dinitrogenised Diphosphatides, 
N:P = 2:2. 
Of this order there is at present only one representative known, and 
that one as platinum salt only. 



Assurin (theory) 

Do., hydrochlorate platinochloride 
Assurin (theory) ... 
Do., hydrochlorate platinochloride 



047nioiNjP,On. 

2 (C^yHioiNjPaOn + HCl) Pt Cl^. 

^(C^eHe^NaPaOa + HC^PtCl^. 



The phosphatides are the nucleolar materials in all structures which 
serve the purposes of multiplication, growth, and sentient and contractile 
existence. They are present in every particle of bioplasm and in eveiy 
product of bioplasm. Thus the blood-corpuscles contain both mono- 
and dinitrogenised phosphatides. The bile, a product of the liver cells, 
contains a monophosphatide which is perhaps teti-a-nitrogenised. Still 
higher nitrogenised is the phosphatide excreted by the lactiferous 
glands, casein, the material from which all tissues can be constructed. 
To this class belong the bodies which have been as yet imperfectly 
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recognised, and which from the fact of their constituting the greater App. b. No. 3. 
part of the nuclei of both animal and vegetable cells have been termed PurtherRe- 
nucleins. It is now evident why organisms at all stages of their growth searcheaon 
require phosphorus as a never-failing element of their food ; why ckSistituSon of 
bacteria thrive best when they have penetrated to the nucleolar elements Sf® Sr"^:' ^ 
of bioplasm ; why the diminution of phosphates in the body produces 
general marasm of all tissues, the brain and bones included. 

NlTROGENISED NoN-PhOSPHORISED PRINCIPLES. 

Group of the Cerebrosides, 
Phrenosin ... C^HygNOg. 

Of this body, which was discovered in the course of these researches, 
the composition, theory, and chemolytic products have also been dis- 
covered and fully described. 

Definition and Formula of Constitution of Phrenosin, 
Neurostearo-sphingoso-cerebroside. 

'Fatty acid radicle 



Saccharoid radicle^ 
CgHioO^. 



Alkaloid radicle 



Derirates by Chemolysis and Synthesis of Products. 
Cerebrose ... - C^lfiaOu- 

Neurostearic acid - - - CnjHgflOg. 

Neurostearic ether ... CiJIji^O^. 

or (e,U5)t\,e3,o,. 

Sphingosin . - - - CijHg.^NO^, 

Do. sulphate - - - 2(LV^T,'i,^^' 02)112804- 

Do. hydrochlorate - - Ci^li^^^Og.HCl. 

Psychosin ... - Cs^II^^NOy, 

Do. sulphate and hyhrochlorate - 

Aesthesin ... - CjisHe^NOa. 

Nitrited phrenosin nitrate - - C^jH^^X^Oij, 

or C^iH^glNOgjKOe+HNOs. 

Caramel of phrenosin - - - CjiH^iNOi* 

Caramel of psychosin -. - - €^311^7X03. 

Kerasin may, like phrenosin, comprise a number of analogously 
constituted bodies, of which the most probable formula are : — 

Kerasin - - - - C42H85NO8. 

Do. .... C44H89NO8. 

Do. .... C46H92NO9. 

Product* by Chemolysis, 
Psychosin, as sulphate - - - 2(C23H45N07)H2S04. 

Cerebrose ... - CeHijO^. 

Fatty acids of the formula - - CnH2n02. 

Group of the Cerebrinacides, 

Cerebrinic acid may be a cerebroside in which three hydroxyls^ are 
replaced, two by fatty acid radicles, one by an alkaloid radicle. 
Cerebrinic acid - - - - CsgHi^NOg. 

Caramel of cerebrinic acid - - - CggHjogNOg. 

Spherocerebrin - - - - C58H123NO17. 

Principal cerebrinaoide - - - CggHjuNOgi. 

Second cerebrinacide under inTCstigation. 
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App. B^o. 3. Group of Cerebrosulphatides, 

•^rchS m?' Bodies containing sulphur (maximum found 4 7o) ^^^ occurring with 

iho Chemical ccrebrinacides in the lead salts of the latter. 
the^Brnin'tby' Cerebrosulphatide under investigation. 

Dr. Thudichuia. 

Group of Amidolipotides or Nitrogenised Fats. 

Bregenin - - - - C40H81NO5. 

Krinosin - - - - CggHyyNOg. 

Homology of these two bodies, which is suggested. by a comparison 
of the formulae, may not be assumed, as the one with the higher number 
of carbon atoms fuses at a much lower temperature than the one with 
the lesser number of carbon atoms. 

Group of Alkaloids, 
Hypoxanthin - - ... CgH^Ts^O, 

Do. hydrochlorate - - - C%HiN\a. HCl+II^O. 

Do. do. with platinum-chloride - - 2 (C5H1N4OJICI) RCI4. 

Do. nitrate .... CsHiN/J, HNCI3. 
Do. and silver nitrate - - CgHjN^O, A% NO^, 

Do. and silver ... C^FfiNjO, A^'j- 

Hypoxanthin and its compounds were known in science, but isolated 
with greater precision from brain, particularly by the phosphomolybdic 
acid process. 

Second alkaloid - - - - Ci6^2o^606* 

Do. hydrochlorate gold chloride - CisHgoNeO^jHCl, AUCI3. 

Thinl alkaloid .... CaH^NO. 

Group of Amido Acids and Imides, 

Leucin and allied principles ... C0H13NO2. 

Do. and copper (monocupric dileucin) - 2(CeHijN02) Cu. 

Tyrosin ..... C9H11NO3. 

Do. and mercury nitrate compounds. 

These bodies, otherwise well known in science, were for the first time 
isolated from the brain in the course of these researches. Urea was, 
isolated from brain and cerebrospinal fluid, particularly in disease. 

N0N-NITROGBXI8ID Alcohols. 

Cholesterin, m.p. 145'' - - C^^^O. 

Phrenosterin, m.p. 137° - - C2eH440. 

Inositc - - - . CeHi20g. 

Do. tricupric trihydrate - - CgHiaOe + S CuO + 3 H^O. 

Do. a peculiar one from human brain. 

NON-NITROGENISED ORGANIC ACIDS. 

Formic acid .... CHgOj. 

Sarkolactic acid ... - CaH^Os. 

Do. zinc, calcium and barium salts 

Succinic acid - - . - . C^HgO^. 

Do. iron and barium salts. 

New tribasic acid ... CsHgO^. 

Do. silversalt ... CjHgAgjO^. 
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Albuminous Substances. app. b.No.3. 

NlTROGKN'ISED-SuLPHATIDE-PHOSrHATIDES. Further Be- 

searches on 

These substances could be examined with advantage only after all the n^^S^SS^^^of 
foregoing were known. They have been studied in the first instance by the Brain j bj 
chemolysis, and have yielded very remarkable results. ^^' Thudidmro. 

Derivafcs by Chemolysis. 

Album inol. • * 

Volatile sulphurised body. 

Ammonia and compound ammonias. 

Fatly acid. 

Oxalic acid. 

Phosphoric acid. 

Sulphurous acid. 

Acetic acid. 

Alkaloids. 

Leucein - - - - CgHiiN02. 

Second alkaloid - - - C12H26N3O7. 

Do. copper compound - C12H25CUN3O7. 

Third alkaloid. 

Amido acids. 

Leucin - - - - CgHi3N02. 

Do. copper compound - 2(CflHi2N02) Cu. 

Glycoleucin - ' - - CqHi3N02. 

Do. copper compound - 2(CflHi2N02) Cu. 

The cupric compounds are isomerte as well as the leucine themselves. 

Imides : 

Tyrosin - - - C9HHNO3. 

Do. calomel mercuric oxyde 2(C9Hio^04-hHgCl) -f HgO. 

Inouganic Ingredients or Mineral Salts. 

Metals, — Sodium, potassium, calcium, magnesium, iron, manganese, 
copper. 

Metalloids. — Chlorine, sulphur, phosphorus, carbon (the last three as 
oxygen acids). 

These salts are distributed as soluble and insoluble salts over the 
albuminous, phosphatide, cerebroside, and extractive substances. 



Digitized by VjOOQ IC 



LONDON: Printed bj Etb* and Spottiswoodk, 

"Printers to the Queen's most Excellent Majesty. 

For Her Majesty's Stationery Office. 



Digitized by VjOOQ IC 



Digitized by CjOOQ IC 



Digitized by VjOOQ IC 



LANE MEDICAL LIBRARY 



To avoid fine, this book should be returned on 
or before the date last stamped below. 



STANFORD JNIV£«StTY 
MEDtCAL CENTER 
STANFORD, CALIF. 94305 



«i-V 



^ .' 



v***. 






.f!^ 



* ^'^ 



:- i 



" ^ 



r^' 



^*^-i 



■ l: 



«r^ 



•^V 



.^>€- 



